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We want your telephone service to be good and quick 
and cheap. But there’s more to it than that. We want 
it to be courteous too. 

No matter what the occasion, there’s always time for 
a cheery “please” and a pleasant word of thanks. That 
is the Bell System way. It is one of the fine 
traditions of the telephone business. 


BELL TELEPHONE SYSTEM 


PREPAREDNESS—THE BELL SYSTEM IS PREPARED TO DO ITS 
PART IN THE NATION’S PROGRAM OF NATIONAL DEFENSE 


LA 
G 
QD 
A 


A New Leader in Engineering Drawing 


TECHNICAL 
DRAFTING 


CHARLES H. SCHUMANN, Columbia University 


PUBLISHED only last September, too late for 
textbook consideration for first-semester courses, 
Technical Drafting has nevertheless immediately 
established itself as one of the most important 
college texts in this field to be published in recent 
years. Here are a few of the early comments on 
it: 

“Congratulations on this very thorough treatment 
of the subject. It is particularly important for 
its emphasis upon the idea that drafting is and will 
remain one of the firm foundation pillars upon 
which scientific engineering rests.” H. J. DEL- 
CHAMPS, Specifications Engineer, Beil Tele- 
phone Laboratories 


“The most up-to-the-minute book of its kind, the 
most all-inclusive that has as yet been published.” 
LEO BLUMBERG, University of Delaware 


“The author is to be congratulated on his treat- 
ment of the subject and the inclusion of the mate- 
rial on machine parts and welding. The book is 
beautifully illustrated. I consider it excellent both 
as a text and as a reference book.” J. D. Mc— 
FARLAND, University of Texas 


We urge you to examine TECHNICAL 
DRAFTING before you plan for an- 
other class in the field 


Price $3.50 


HARPER & BROTHERS, 49 East 33d Street, New York 
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NEW WILEY BOOKS IN PRESS 


SALES ENGINEERING 
By BERNARD LESTER, Westinghouse Electric and Manufacturing Com- 
pany, New York, 
This book offers in simple terms the principles of sales engineering, indicates 
the importance of the work, and suggests the opportunities in present-day 
society. It answers such questions as: What is sales engineering? What 
possibilities does it offer? What must one do to be successful in this work? 
Points of importance and special problems are illustrated throughout the book 
with a series of actual case studies, 


Approximately 189 pages 544 by 8% Probable price, $2.00 


AIRPLANE MAINTENANCE 

By HUBERT G. LESLEY, Hastern Air Lines. 
This volume may be used in courses in the subject as offered in engineering 
and aviation schools. In preparing the material the author had the benefit 
of suggestions from leading manufacturers of aireraft and accessories, major 
scheduled transport operators, and numerous private flyers. Modern prin- 
ciples and practice in airplane maintenance are thoroughly discussed. 


Approximately 567 pages 6 by 9 Probable price, $3.00 


STRESS ANALYSIS AND DESIGN OF 
ELEMENTARY STRUCTURES 
H. CISSEL, Professor of Structural Engineering, University 
gan. 


Many curriculum outlines for fields of engineering other than civil engineering 
include a course in structures. It is for such courses that this book is 
primarily intended. The author has therefore selected fundamental, useful 


‘ — ractical material, such as would generally be of value to an engineer in 


eld. A knowledge of statics and strength of materials is a prerequisite. 
prosdlosescche 374 pages 6 by 9 Probable price, $3.50 


EXPERIMENTAL ELECTRICAL ENGINEERING 


Volume II, Fourth Edition 
By VLADIMIR KARAPETOFF, Professor of Electrical Engineering, 
Emeritus, Cornell University, and B. C. DENNISON, Professor of Elec- 
trical Engineering, Carnegie Institute of Technology. 
This well-known book has been expanded in its fourth revised edition. The 
same approach has been followed as in the earlier editions; however, more 
complete explanations are given wherever necessary for clarification of the 
subject matter. Use of the method of symmetrical components has been con- 
siderably extended. The book continues to give both essential theory and 
suggestions for experimental verification. 


Approximately 836 pages 6 by 9 Probable price, $7.50 


STORAGE BATTERIES, Third Edition 

By GEORGE WOOD VINAL, Physicist, National Bureau of Standards. 
Many changes mark the new edition of this book, alpen the approach re- 
mains essentially the same; much of the book has, in fact, been rewritten. 
New material includes discussions of numerous modern theoretical and prac- 
tical developments, new tables of electromotive force and temperature co- 
efficient in relation to the acid concentration, and a revised discussion of 
charging methods. 
Approximately 471 pages 6 by 9 Probable price, $5.00 


¢ JOHN WILEY & SONS, INc. ° 
440 Fourth Avenue New York, N. Y. 
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ARE WE SOFT? 


By L. E. CONRAD 
Vice President, 1940-41 


Having observed the many atrocities which have been committed 
in the name of education in the past forty years, I am forced to the 
conclusion that our educational processes must be mighty tough. 
How, otherwise, could they have survived? 

The Mann Report of 1918, the Wickenden Report of 1929, the 
Jackson Report of 1939, and the Hammond Report of 1940, to say 
nothing of countless investigations and reports on Mathematics, 
English, History, Economies, et cetera, have come and possibly 
gone, but have produced little in the way of tangible changes. In 
view of the fact that most of the reports have declared engineering 
education to be in very fair shape, perhaps it is just as well that 
changes should be made rather cautiously. 

The Mann Report, the first in the field, recognized the severe 
crowding in the engineering curriculum even at that time. In the 
past twenty years, advances in all fields of science and technology 
have added immensely to the material with which our graduates 
should be familiar. Of course, this same situation has existed in 
all other technical fields as well as in engineering. The professional 
groups working in most of the other fields have met the situation 
by extending the period of training required for entrance into the 
profession. The veterinarians, the lawyers, and the doctors may be 
cited as examples. Certainly, the reason for lengthening the train- 
ing period is just as acute in the field of engineering as it was in 
the other fields. 

In spite of this, it is suggested in some quarters that we should 
reduce the amount of time given to technical subjects in our engi- 
neering curriculums. It will be very difficult to do this. The 
writer ventures the opinion that, in general, it will not be done. 

The answer—figure it out for yourself! 
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ENGINEERING TRAINING FOR NATIONAL DEFENSE 
October 18, 1940 


To Presidents of Institutions which offer Engineering Curricula: 
Subject: Engineering Training for National Defense 


You have already been informed of the passage of legislation providing 
$9,000,000 for intensive engineering courses of college grade, to be given 
by the engineering schools in fields essential-to the national defense. This 
is to advise you of the policies and procedures that will operate in this 
program, and to invite the co-operation of your institution. 

There is enclosed a list of “ Questions and Answers” which it is hoped 
will help you in understanding how the training program will be organized 
and administered. If questions -other than these arise, or if you have any 
criticisms of the plan as detailed in the questions and answers, you are re- 
quested to bring them to our attention at once so that the training program 
may be administered most effectively. 

There is also enclosed a set of suggested outlines of the courses that will 
initially be offered. You should note that the courses cover both full-time 
“ pre-employment ” and part-time “in-service” training. The outlines are 
suggestive, and should be altered where necessary to meet local needs. 
Major changes in the “pre-employment” courses, however, should be 
avoided, since most of them have been designed to meet the requirements of 
the Civil Service Commission, where there is a considerable demand for men 
with the type of training set up in the suggested outlines. 

It is not expected that all of the engineering colleges will offer the de- 
fense training at the outset, since many colleges may find that by virtue of 
location, remoteness from defense industries or lack of available facilities, 
it is inexpedient for them to participate. Institutions desiring to partici- 
pate, that have special facilities for offering instruction essentially similar 
to the type required, should be prepared to supply for each course the in- 
formation required in the preliminary proposal form. The enclosed mime- 
ographed blanks are being sent, out at this time in order to avoid the delay 
involved in clearing and printing the final forms. You may wish to use 
these as work sheets so that your institution will be ready to submit pro- 
posals very shortly after you receive the officially printed proposal forms. 
These will be sent to you in the near future. 

In each region there will be appointed a regional adviser, who, under 
the direction of the U. S. Office of Education, will work closely with repre- 

sentatives of the engineering schools and with the defense industries in his 
locality. It is expected that the regional organization will be helpful to 
institutions in making future proposals. This regional organization should 
be completed shortly after November 1. ; 
; Cordially yours, 
J. W. STUDEBAKER, 
Commissioner 
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ENGINEERING DEFENSE TRAINING 
Preliminary Proposal 


(This preliminary proposal is to be submitted in duplicate to the U. S. 
Office of Education by institutions which have special facilities for offering 
instruction essentially similar to that involved in the course outlined. 
Separate proposals must be submitted for each course for which an insti- 
tution wishes to be considered. “ Answers to Questions” (EDT—Misc. 1), 
should be consulted in filling out this form.) 


4. Number of students institution proposes to train (a) Desired........ 
(b) Maximum...... 
(c) Minimum...... 


5. How many days after authorization is received ean you start 


6. Indicate below the way in which the course will be given. 
(Check those that apply.) 


(a) When: Day (6) Where: On campus........... 
Evening.......... Off campus........... 
(c) How: Class Hours No. Days No. of Total Class 
per Day...... per Week... Weeks.... Hours..... 


7. Attach to this proposal an outline of the course as you propose to offer 
it, giving (1) statement of objective, (2) prerequisites for admis- 
sion, (3) a brief statement of subject matter and how it will be 
given, including the number of hours to be devoted to lectures and 
recitations, laboratory, and required preparation. 

8. State on an attached sheet what industry or industries will be served 
by this course; indicate whether you believe the need is moderate, 
serious, or grave, and state, if possible, the approximate number you 
think should be trained. How was your appraisal made? 


9. Who would be in educational charge of the course? 


10. Give on separate sheets the following information concerning the staff 
which would be used in offering the instruction: 

(a) Present teaching staff—(1) Name, (2) Rank, (3) Subject(s) 

to be taught, (4) Teaching Load in Hours per week for both 


regular and defense teaching, (5) Salary (Both for weaned 
and defense teaching). . 
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(b) Additional Teaching Staff Required—(1) Name, (2) Present 
connection, (3) Position, (4) Subject(s) to be taught, (5) 
Defense teaching load (hours per week), (6) Salary for de- 
fense teaching, (7) Summary of experience. 


11. On separate sheets list the following equipment :* 
(a) Special equipment already available for the course. 
(b) Additional special equipment needed, including cost, for 
(1) Number institution would prefer to train. 
(2) Minimum number institution will train. 
(3) Maximum number institution will train. 
12. Give on separate pages the information below concerning additional 
space requirements? if any: 
(a) Laboratory—Cost per square foot per week and total square 
feet needed for (1) number institution would prefer to train, 
(2) Minimum number, (3) Maximum number. 
(b) Class Room—Give same information as under 12 (a) above. 


13. Are the housing facilities available for students considered 


14. How do you propose to interest students in the course? 


15. What aid can you give in placing those who have completed their 
training? 

16. The following cost estimates will be considered as preliminary only, 
and may have to be revised after a course has been started. An 
accurate estimate of cost, based on actual enrollment in the course 
as of the end of the second week, will be given in the final “ Plan” 
(EDT—Form 3). Particular attention is called to question number 
XXvV in “ Answers to Questions ” (EDT—Mise. 1). 


ANSWERS TO QUESTIONS PERTAINING TO ENGINEERING DEFENSE 
TRAINING 


Tentative 


In the light of recommendations by the Advisory Committee on Engi- 
neering Training for Defense, the following answers are published by the 
United States Commissioner of Education as a guide to participating 
schools of engineering. 


A. General 


Question I: What law authorizes the program? 


AnswER: The sections of the Firs? Supplemental Functions Appropria- 
tions Act, 1941, of particular concern to the engineering schools are: 
1 The law states that, ‘‘. . . not to exceed 20 per centum of the amount 
allotted to any school shall be allotted to it for expenditure for purchase or 
rental of additional equipment and leasing of additional space found by the 
_Commissioner necessary for carrying out its approved plan... .’’ 
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“Education and training of defense workers: For payment to 
States, subdivisions thereof, or other public authorities operating 
public educational facilities, and where hereinafter authorized to engi- 
neering schools and universities, through certification from time to 
time made by the United States Commissioner of Education (herein- 
after referred to as the ‘Commissioner’) to the Secretary of the 
Treasury of the name of such agency or the name of such engineering 
school or university and the officer thereof to whom payment is to 
be made, and the amount to be paid, such payment to be made prior 
to audit and settlement by the General Accounting Office, for the 
furtherance of the education and training of defense workers as fol- 


“For the cost of short engineering courses of college grade, pro- 
vided by engineering schools or by universities of which the engi- 
neering school is a part, pursuant to plans submitted by them and 
approved by the Commissioner, which plans shall be for courses 
designed to meet the shortage of engineers with specialized train- 
ing in fields essential to the national defense, $9,000,000: Provided, 
That only engineering schools which operate under charters which 
exempt their educational property from taxation shall be eligible to 
receive these funds: Provided further, that not to exceed 20 per cen- 
tum of the amount allotted to any school shall be allotted to it for 
expenditure for purchase or rental of additional equipment and leasing 
of additional space found by the Commissioner necessary for carrying 
out its approved plan.” 


“No trainee under the foregoing appropriations shall be discrimi- 
nated against because of sex, race, or color; and where separate 
schools are required by law for separate population groups, to the 
extent needed for trainees of each such group, equitable provision 
shall be made for facilities and training of like quality.” 


Question II: What is the objective of the program? 


Answer: As indicated in the law the objective is to provide courses “ de- 
signed to meet the shortage of engineers with specialized training in 
fields essential to the national defense.” It is not a general engineer- 
ing program but training for a specific activity to speed up the prep- 
aration of the particular types of engineers urgently needed. The 
regular engineering curricula should not be disturbed. 


Question III: Who is responsible for administering the act? 


Answer: The immediate responsibility for the administration of the act 
rests with the United States Commissioner of Education. He shall 
perform his functions under the direction and supervision of the 
Federal Security Administrator. The general regulations promul- 
gated by the Commissioner shall be approved by the President in 
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order to assure the close integration of this program with other pro- 
grams concerned with national defense. 


Question IV: Who is responsible for determining the industries essential 
to national defense for which training will be authorized? 

Answer: The U. S. Commissioner of Education upon the advice and 

counsel of the Advisory Commission to the Council of National 

Defense. 


B. Courses 


Question: V: What types of courses may be provided under the law? 
ANSWER: Intensive engineering courses of college grade. 
Question VI: What is meant by “ intensive” courses? 


Answer: Courses intended to train for a specific engineering activity of 
immediate application. The courses will ordinarily require 200 to 
600 hours for class laboratory and preparation. 


Question VII: What is meant by “ courses of college grade”? 


Answer: The defense training program falls into two parts: courses of 
“less than college grade” administered by the U. S. Commissioner 
of Edueation through the State boards for vocational education; and 
“eourses of college grade” administered by the U. S. Commissioner 
of Edueation directly through the schools of engineering. “ College 
grade” here means work of an academic standard customarily de- 
manded of engineering school students. It has no relation to the 
question of whether the school gives credit toward a degree for com- 
pleting the course. Prerequisites will be stipulated in connection with 
course outlines approved by the Commissioner of Education. 


Question VIII: Is the institution required to give college credit for the 
satisfactory completion of these courses? 

Answer: No. The matter of college credit is left entirely to the discretion 

of the institution. 


QueEsTION IX: In what fields will the courses initially be given? 
Answer: The data available at this time indicate a need for courses de- 
signed to train engineers for service to Government and industry in the 
following fields: 
Inspection of materials, chemicals and explosives, instruments and 
power units, especially ordnance and aircraft. 
Design of machinery, equipment, tools and dies, and aircraft power 
plants, structures and instruments. 
Production engineering and production supervision. 
Physical metallurgy. 
Marine engineering and naval architecture. 
Other courses will be authorized as demonstrated needs arise. 
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Question X: How will the courses be organized? 


Answer: A. Courses primarily directed toward employment in new fields. 
These will generally be given as full-time courses, either on 
or off campus, and will involve at least 40 hours a week in class 
and preparation. 
B. Courses primarily directed toward training those now employed 
for. increased responsibility or improved technique. 
These will generally be part-time evening courses, either 
on or off campus. They will involve about 15 hours a week in 
class and preparation. 


QuesTIon XI: May the school of engineering modify suggested courses to 
meet specific needs? 

Answer: A certain degree of uniformity is desirable in order that those 
completing the courses may fit into available openings in Government 
and industry. On the other hand, the schools of engineering may 
modify the courses in order to meet specific needs. 


Question XII: How will training needs be determined? 


Answer: Government needs will be evaluated by the U. S. Office of Edu- 
cation. Needs of defense industries will be determined by a regional 
organization of which the engineering schools will be a part. 


C. Students 


Question XIII: What means will be used to acquaint prospective students 
with the availability of these courses? 


Answer: Wide-spread announcements will be made through newspapers, 
technical publications, employment service lists, and by radio. In ad- 
dition, each institution desiring to participate in the program is ex- 
pected to inform its former students who may be interested, and to 
use such other means as may seem feasible to bring the prospective 
courses to the attention of qualified persons. 


Question XIV: How does a person apply for admission to a course? 

Answer: Application is made directly to the institution of his choice. 
If for any reason a person is in doubt as to where the most satis- 
factory course for him is available, he should address the Engineering 
Defense Training Division, United States Office of Education, Wash- 
ington, D. C. 

Question XV: Who is responsible ad the final selection of those ad- 
mitted to the courses? 


Answer: The institution, subject to general standards specified for each 
course as approved by the U. S. Commissioner of Education. 


Question XVI: How many will be trained? 


Answer: The number of students to be admitted to each course for the 
country as a whole will be determined as accurately as possible on the 
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evidence of demand for those trained for employment in defense in- 
dustries and Government. A direct relationship must exist between 
the courses offered and reported needs. 


Question XVII: Are there age limits for those enrolled? 
ANSWER: No. 
Question XVIII: Can any provisions be made to cover subsistence? 


Answer: Not from these Federal funds. However, agencies such as the 
'N.Y.A., W.P.A., and C.C.C. are organized to aid persons in need 
of financial assistance. 


Question XIX: Will active duty for students under the Selective Service 
Act be deferred? 
Answer: This is a question to be answered by each local draft board. 


QuEsTION XX: What aid will be given in placement? 

ANSWER: No jobs can be guaranteed. Students completing courses de- 
signed for Government service will qualify for civil service examina- 
tions. Others will be actively assisted in their placement efforts by 
the engineering schools. Finally, the public employment services are 
prepared to co-operate. 


D. Engineering Schools 


Question XXI: What engineering schools are eligible to participate? 

Answer: The law limits the “engineering schools ” to those whose educa- 
tional property is exempt from taxation. “ Engineering schools” are 
interpreted to mean those offering regular engineering curricula, four 
years or longer, leading to a degree. 


QuEsTION XXII: On what bases will a decision rest as to which engi- 
neering schools will be authorized to offer courses under the program? 

Answer: Only institutions which already have available the necessary 
equipment and nucleus of staff for offering these courses with the least 
additional outlay of money and with greatest assurance of sound in- 
struction will be expected to participate. 


Question XXIII: With whom does the U. S. Commissioner of Education 
deal in administering the program? 


Answer: The negotiations concerning the courses will be carried on with 
the head of the institution or with his designated representative. 
Final agreements shall be signed by the officer(s) authorized by law 
to sign contracts for the institution. 


Question XXIV: Who is responsible for appointing new personnel 
needed? 
Answer: Those responsible for appointing regular personnel. 
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Question XXV: How may a school of engineering or a university of 
which a school of engineering is a part be certified for a grant of 
Federal funds? 


Answer: A preliminary proposal will be submitted in duplicate to the 
U. S. Commissioner of Education on forms furnished for that pur- 
pose. One copy of this proposal, when approved by the Commis- 
sioner, will be returned to the school. This copy is the authorization 
for the school to complete its plans and begin instruction, provided 
the enrollment exceeds the minimum and is less than the maximum 
authorized by the Commissioner. 

Two weeks after instruction has been started, a final “ plan” 
(forms to be supplied by the Commissioner when the approved pre- 
liminary proposal is returned) must be submitted by the institution in 
duplicate. This final estimate of cost will be based on the actual en- 
rollment in the course as of the end of the second week. 

This “ plan,” when approved by the Commissioner, will serve as a 
basis for certification to the U. S. Treasury for immediate payment 
to the institution of the total cost involved. At the conclusion of the 
course, any unexpended balance will revert to the U. S. Treasury to 
be credited to the Engineering Defense Training Fund. 

If the final “plan” submitted by the institution involves costs 
substantially out of line with the preliminary proposal, the Commis- 
sioner will appraise the situation in consultation with the institution. 

Should the enrollment in the course prove to be less than the mini- 
mum, the institution will not be authorized to offer the course. In this 
event, the institution will be reimbursed for organization expenses up 
to the amount authorized in the approved preliminary proposal. 


Question XX VI: What is meant by “ the cost” of a course? 

Answer: By “the cost” is meant the cost that the institution sustains in 
providing the course over and above the expenditures involved in 
maintaining the rest of the institution’s program. This cost may 
include such items as: 


1. Salaries and wages. 

2. Actual and necessary travel expenses involved in carrying out the 
approved plan. 

3. Instructional materials and supplies which are expected to be used 
up in the course, including reference books. 

4. Maintenance and repair of equipment necessitated by the defense 
training courses. : 

5. Heat, light and power in so far as they are used in excess of amounts 
required in the rest of the institution’s program. 

6. A maximum of 20 per centum of the allotment to an institution may 

be used for “the purchase or rental of equipment or the leasing 

of space for carrying out its approved plan.” Title to equipment 

purchased with Government funds rests with the institution. 
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However, if this equipment is not in use for defense training, jt 
may be requisitioned by the Government during the period of the 
emergency for use elsewhere. Note that buildings may not be 
purchased nor built with funds from this appropriation. Leased 
space must be off college or university property. 

7. Expenses necessary to the organization of a course. 


QuEsTION XXVII: Will the Federal Government pay the full cost of all 
courses approved in the program? 


ANSWER : Yes. 


Question XXVIII: After funds are received by the institution, what pro- 
cedures are to be followed in making expenditures? 

Answer: Items authorized in the approved plan may be purchased under 
the same rules and regulations which the school of engineering follows 
in purchasing items with its own funds. 


Question XXIX: What are the requirements for keeping and for auditing 
the accounts? 

Answer: The Federal funds allotted to an institution must be kept in a 
separate fund. All bills must be paid by check and receipted bills 
retained, except that items for personal services will be covered by 
approved pay rolls instead of receipted bills. A regular audit will 
be made by the institution at the conclusion of each fiscal year (June 
30) and submitted to the Commissioner of Education. Auditors of the 
Federal Government may inspect these accounts at any time. 


QuEsTION XXX: Who is responsible for the loss or misappropriation of 
Federal funds? 

Answer: The institution must make good losses or misappropriation of 
funds. 


Question XXXI: If interest accrues on the fund while in the possession of 
the institution, to whom does the interest belong? 


Answer: According to a Federal ruling covering all Federal funds, any 
interest accruing upon Federal funds is the property of the United 
States and must be deposited with the Treasurer of the United States 
at the close of each fiscal year. A blank for this purpose will be 
submitted to each institution at the appropriate time. 


Question XXXII: What reports of the work will be required? 


Answer: Periodic reports, both financial and educational, will be required 
on forms to be supplied by the Commissioner of Education. 
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THE ELECTRICAL ENGINEERING CURRICULUM 
FROM AN INDUSTRIAL VIEWPOINT #* 


By J. H. BELKNAP 
Manager, Technical Employment and Training, Westinghouse E. & M. Co. 


This paper is based upon the observations of one who for many 
years has followed engineering and who only lately has again be- 
come associated with curricula matters. The views are possibly 
those of the person who is looking into a changed world after a 
sojourn elsewhere. I am very much interested in the present state 
of affairs as contrasted with my last intimate contact with college 
work, as assistant professor of electrical engineering in 1923. I 
find the overall plan much the same as in the earlier years but note 
a number of changes which in my opinion are for the better. My 
interests in these matters are very definite, since I now deal with 
the product of the colleges and have the opportunity to observe 
with real satisfaction the progress made by recent graduates who 
are being assimilated by the Westinghouse Company. 

The engineering graduate of today is well prepared to enter 
his life’s work. I may say that we of industry, as represented by 
Westinghouse at least, are very well impressed with the young men . 
who from year to year come to us requesting placement in tech- 
nical positions. Their fundamental knowledge of electrical equip- 
ment is good. Their attitudes are fine and their ability to design, 
manage or sell can be quickly developed. Their years in college 
have seemingly provided a proper foundation for entrance into 
industry. But I am just a little concerned about one aspect of the 
training received at college, and it will be my attempt later in this 
paper to develop the thought and suggest a means whereby the 
colleges and industry may step closer together in the training of 
the young men of our country. I refer to the problems of guidance 
and orientation. 

Most of you have read reports of the Conference on Engineering 
Curricula held in December, 1938, at Durham, New Hampshire. 
In that meeting, it was the consensus, if my memory serves me 
rightly, that the basic preparatory courses should continue to be 
emphasized for all engineering curricula; that the physical sciences 
and mathematics courses should continue to be considered as im- 

* Presented at the 48th Annual Meeting, 8S. P. E. E. (Electrical Engi- 
neering), University of California, June 24-28, 1940. 
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portant components of all engineering and that these fundamentals 
should not, to any great degree at least, give way to a demand for 
popular and more spectacular courses. I believe that the indus- 
tries, with the possible exception of those requiring specialized 
training, are quite in accord with the pronouncements made at that 
meeting. We of industry recognize that the engineering ability 
of our personnel depends fundamentally upon mathematical train- 
ing, the knowledge of basic engineering principles and their inter- 
pretation in both design and application problems. We also recog- 
nize that the sale of proper electrical equipment requires at least a 
working knowledge of these same principles. 

In discussing these matters with a group of our younger man- 
agers of design engineering departments recently, I found complete 
agreement as to the importance of basic preparation. All are 
agreed that the mathematical and physical science content of the 
electrical engineering curriculum, both in quality and quantity, 
is of the greatest importance. This group also emphasizes the 
benefit to be derived from the theory courses in electrical engineer- 
ing which are, in reality, caadiees of fundamental physics. 

Of possible interest to this ¢onference group, and a point which 
is not often admitted at such a/ meeting, is that these same key men 
in design have stated without) hesitation that while higher mathe- 
matics is a most necessary and important part of the engineer’s 
training, the use of the advanced mathematical tool in the conven- 
tional sense is not often a large part of the design engineer’s day- 
to-day activity. There are within most of the designing depart- 
ments stronger theoretical men who have specialized in mathematies 
and who have retained their special ability by constant review. 
Upon the shoulders of these few fall the larger part of the work 
requiring advanced mathematical support. Others in these same 
departments continue to use their mathematical training and their 
knowledge of engineering fundamentals, but do not, in large meas- 
ure, actually resort to the processes of differentiation and integra- 
tion as they proceed with their designing activities. 

However, certain other engineering work, common to our in- 
dustry, does require very definite use of advanced mathematics. I 
refer to such as central station engineering, in which the develop- 
ment of procedures, in connection with generation, transmission 
and distribution of energy to insure continuity of electrical service, 
is such an important application or consulting problem. Here, too, 
another advanced subject, symmetrical components, has a large 
application. The central station activity and certain other special- 
ized fields require engineering talent with the very best advanced 
mathematical background. 
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We of industry have noted with interest the comparatively 
recent change in the amount of shop practice offered by the col- 
leges. Carnegie Institute of Technology, for example, began as 
an institution for vocational training. Today this same school is 
outstanding in preparing those who are to assume the most im- 
portant technical work. Shop practice courses have become a very 
minor part of the curriculum at Carnegie, and so it is for a great 
many institutions in other parts of the country. 

There is some concern about this change, but we feel that the 
substitutions which have been made to provide more time for cer- 
tain technical courses have been of positive benefit to the men who 
are soon to assume positions in industry. We see, though, some 
advantage in the continuance of certain manual training activities, 
especially if there is no opportunity for these courses to be given 
elsewhere or if the equivalent practical experience is not obtain- 
able. We do believe that there would be a real benefit to those who 
are to undertake design, application and even the commergial ac- 
tivities of such a company as ours if the students could be given at 
least a basic understanding of machine shop practices and foundry 
procedures through the presentation of a survey course in shop 
departments. 

Those who are to serve as manufacturing engineers or engineers 
in liaison between the design departments and the shop should, 
indeed, have a well-rounded knowledge of the manufacturing proc- 
esses as found in a typical shop. The young engineer, no matter 
how able he might be, would not make much of an impression upon 
the shop foreman or his workers if he were unable to translate 
efficiently and accurately the design requirements involving ma- 
chining operations. He must be aware of the simplest and quickest 
way of handling the product through all manufacturing processes. 

It might be suggested, for the benefit of those who have not 
had the equivalent instruction or the practice elsewhere, that the 
more important elements of shop training be compressed into a 
single year—or even less. The object of such an abridged course 
should be that of acquainting electrical engineering students with 
machine tools, their uses and limitations, the problems peculiar to 
the design and manufacture of patterns and characteristic opera- 
tions in connection with the foundry. 

Possibly, too, such a course of emphasis points could be made 
more applicable for electrical engineering students through giving 
some consideration to the choice of proper electrical drive and con- 
trol equipment for machine tools and other motor-driven shop 
equipments. This point is appreciated when we think of the prob- 
lem of specifying the electrical drive for an ordinary punch press. 
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We are favorably inclined toward the change which has brought 
about a larger study of economics. We see, too, the benefit of 
associating this subject with the matter of production costing, as it 
has to do with raw materials, the manufacturing processes and the 
finished product. The teaching of ‘‘Engineering Economics’’ ag 
contrasted with the more general consideration of the subject might 
accomplish the desired closer association between principles and 
industrial activity. 

Industry sees the need for a better command of the English 
language and for the ability to speak before both small and large 
groups. As the engineer assumes larger responsibilities, he is often 
called upon to discuss his projects in conferences and to join other 
groups in which his opinion is wanted. Conferences between engi- 
neering, sales and manufacturing groups are common and are of 
almost daily occurrence. If he is concerned with either engineer- 
ing or sales, he may be called upon to present his story to municipal 
or federal government groups or other purchasing agencies before 
a sale may be consummated. In short, he serves his company better 
if he is a good speaker. While it is something of a truism that 
speakers are born and not made, some do not discover their ability 
to speak until they have had instruction and experience. There 
fore, I know the industries are in complete agreement with the 
thought that any instruction in the colleges that will improve the 
speaking ability of the young engineers should be retained, or 
added if not already a part of the curriculum. 

A number of our people feel the importance of applied and 
theoretical mechanics. It is granted that the subject is simply an 
extension of physics, and we are all quite well agreed that physics 
is the basis of all engineering. A better knowledge of theoretical 
and applied mechanics is appreciated by those who have to do with 
the matter of application, or consulting service, and a great many 
of the customer problems have to do with the connected mechanical 
load. These are problems of ‘‘the front line,’’ and before the 
electrical apparatus is to be specified a thoroughgoing study of 
the mechanical aspects must be made. Thus the electrical engi- 
neer must be a mechanical engineer of sorts, and a fundamental 
background in mechanies is vital. 

If I may comment briefly‘on my own experience, I felt some 
uncertainty when I first undertook consulting-application engineer- 
ing. It was my thought that the problems as set forth by customer 
engineering staffs might be the kind which would require quick 
answers on the basis of long-standing experience. Actually | 
found that the common-sense application of the principles learned 
in physics and mechanics would meet the larger requirements. 
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In continuing this same thought, the larger use of applied 
and theoretical mechanics, I should like to develop for a moment 
the situation which was found in a large group of men, all recent 
engineering graduates, beginning a graduate level course in a 
study of the application of electrical equipment. Out of 114, only 
eight men were able—or willing—to state a method of attack for 
the problem of quick stopping when the WR? values of all moving 
parts of a specific machine and its driving motor, their rotational 
or linear velocities and the available stopping torque from a mag- 
netic brake were known. May I add that these men had been 
selected carefully from the colleges of the country—your own in- 
stitutions—and, in my opinion, represented a cross section of the 
best college talent that could be obtained. This incident was a 
matter of just two years ago. 

We are not particularly impressed with the need for specialized 
design courses in college. Fundamentals of design and all of the 
associated subjects, mathematics, physics and mechanics, are most 
important. In our opinion, modern design procedures can best be 
taught by industry, as the methods followed by industry are based 
upon the fundamentals as taught in college, but improved and even 
short-cut procedures are common. 

The remark in connection with design courses leads us logically 
into a consideration of graduate level courses such as can be given 
by industry. Westinghouse has had for a number of years a 
graduate program with the University of Pittsburgh and, during 
the last year, we have established similar programs with three 
engineering schools in the New York metropolitan area. They in- 
clude the Polytechnic Institute of Brooklyn, New York University 
and Stevens Institute of Technology. We are favorably inclined 
toward the offering of graduate degrees. through codperative effort 
of the institutions and industry. Our experience has been entirely 
satisfactory. We can now offer to our more ambitious young men, 
and older men too, instruction in design procedures which will: 
provide credit for advanced degrees when the courses are completed 
under all scholastic standards. A definite point in favor of such 
instruction, as compared to on-the-campus courses, is that the de- 
sign and application problems of the day—at the office or shop— 
may become the basis for discussions of the evening. There could 
not, indeed, be a better way to acquaint those desiring graduate 
work with up-to-the-minute procedures. 

Advanced mathematics, specialized courses in physics, cultural 
type courses and other offerings which have long been recognized 
as within the college field should continue within the graduate edu- 
cational programs of the institutions. The subjects which are 
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closely related to design and application and which are the common 
activity of the industry should be taught by industrial lecturers, 
We commend this type of graduate program to the institutions and 
the industries which have contiguous locations. 

And now may I come to the point to which I alluded in my 
brief introductory remarks. 

My contacts since leaving actual engineering work have caused 
me to consider very actively the matter of the choice of positions, 
I have had to do, in my past three and one-half years, with the 
selection, training and placement of young engineers within our 
Company. I have observed that our graduate students who come 
from the colleges located in the industrial areas are fairly well 
oriented as to the requirements of industry and the various types 
of positions to be found there. The farther removed the college is 
from the industrial center, the less the graduates know of the 
actual work to be encountered as they begin their industrial ex- 
periences. This situation is not always confined to the industrial 
areas, as we have found, in certain instances, that students who 
have had their training in the New York metropolitan area had an 
entirely incorrect conception of not only the commercial, but also 
the design work. When these fields of endeavor are interpreted 
in plain language to student groups, we find that many of the in- 
dividuals request consideration for other and totally different fields 
than first indicated as preferences on their application forms. 

To give emphasis to this thought, I want you to hear what an 
editorial in the February 15, 1940, issue of Sales Management says: 


In the February 1 issue Sales Management reported the results of a 
survey made among seniors in 12 colleges and universities to determine 
the attitude of these men toward selling as a career. The returns were 
shocking. An alarmingly large number of those interviewed think of sales- 
manship not as a profession, not even as a business—but as an ‘undesirable 
racket or as work for morons.’ . . . 

Most economists agree that in finance, in engineering, and in production 
we are relatively far more efficient than in distribution, and it is distribu 
tion that needs refining and perfecting if we are to reduce corporate losses 
and create more jobs. What a paradox it is, then, that such a large pro- 
portion of the next generation of career men look upon salesmanship as & 
racket which holds no appeal for them, offers no challenge to their. talents. 
What a paradox that salesmanship has neither seen the need for, nor been 
able to sell itself! 


While salesmanship in some fields is not to be desired by the 
engineering college graduate, it is on a distinctly high plane when 
it is concerned with the sale of an engineering product. I am not 
proposing a course in salesmanship, but using the editorial quoted 
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to point out that the senior in electrical engineering should know 
the facts concerning commercial activities and their ultimate possi- 
bilities. 

The subject of orientation has no doubt been discussed on many 
occasions by the membership of this Society. Others no doubt have 
the same thoughts as mine, and I will admit my own thinking has 
been brought about by a recent close-up view of the situation. 

The selection of an employer after graduation is a momentous 
step for a young man, and the candidate for a position should have 
the very best counsel before launching out upon his life work. 
Too many individuals think only of research as their field, and 
they do so only because they do not have correct information as to 
other possibilities. Oftentimes designing is incorrectly pictured 
as sitting before or standing at the drafting board. To adjust to 
this need, I do not propose any change in curricula. The physical 
sciences, mathematics and other regular courses of study are too 
important and should not give way to more general instruction. 
Reviews of the offerings of industry, however, are important, but 
they could be handled as sideline or ‘‘extra-curricular’’ activities, 
if you please. 

Conversations with faculty advisers provide ideal opportunities 
for guidance. If the faculty has not had industrial experience, 
the industries of his area might assist by providing summer con- 
tacts and possibly employment for those interested. The indus- 
tries should also be broad-minded to the extent that industrial em- 
ployment should be made available to those who desire eventually 
to follow teaching careers. In my opinion, college work can be 
more effectively done after a period of preliminary service in a 
chosen field in an industrial organization. 

Coéperative courses are ideal for orientation if sufficient choice 
of industrial employment can be offered, and if there are a number 
of definite types of activity available to one who is so fortunate as 
to be enrolled in a codperative plan. Our own experience in the 
George Westinghouse Scholarships in Carnegie Institute of Tech- 
nology has shown that the best way to point out the various avail- 
able activities is to give the scholar a chance to serve in several. In 
our first group of ten scholars, we found interest as follows: me- 
chanical engineering—4, electrical engineering—3, industrial engi- 
neering—1, chemical engineering—1, and metallurgical engineering 
—1l. All of the boys were put to work during their first summer in 
the field of indicated first interest. They were brought together 
for round-table discussions and informal reports on their activities 
and, as a result of this opportunity for exchange of information, 
two men from the mechanical engineering group have expressed a 
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desire to change their life activities and are now following indus. 
trial engineering. The second summer’s experience has given each 
the preferred type of work, and it now looks as though all of the 
ten scholars will remain in the field chosen after the first experience 
—or confirmed by the first experience. We will, of course, stand 
by to counsel with all of the group—shortly to include fifty carefully 
chosen young men—and arrange for their final industrial experi- 
ences after definite attention has been given to preliminary assign- 
ments. 

It would seem that for other than codperative students orienta- 
tion should begin in the senior year, if not as early as the junior 
year. Again I must say that I am not suggesting a change in cur- 
riculum to accomplish this, but rather propose that the student: 
societies, the local chapters of the A. I. E. E. and A. 8S. M. E, 
should be used for such purposes. Possibly the faculties should 
devote occasional evenings to discussions of the various kinds of 
work and, in these discussions, devote time to an analysis of a 
typical actual day’s work as found in the various fields. I am of 
the opinion that orientation conferences are often too general and 
do not supply the information needed. Industries should coéper- 
ate and supply speakers who are particularly qualified to describe 
the various opportunities or to trace the various steps in an order 
for manufacture, which order brings in all of the activities as 
found in that particular industry. 

Orientation should carry on beyond the academic classroom. 
Here the industries should take up the responsibility under a defi- 
nite plan and give the graduate student or test-course man the 
benefit of working in the various fields of activity until the right 
position is found. Segregation should be made on the basis of 
capabilities and interest, but not until the candidate has actually 
been tried out in the actual work which he is to follow. All of us 
will agree, I believe, that one can go further in serving his company 
and advancing himself if he is happy in his work. 

In conclusion, if the thought spoken by Westinghouse may rep- 
resent the cross section of opinion from industry, I may say that 
the well-balanced courses in electrical engineering as offered by 
the colleges of the United States provide a fine background for 
graduate training in design and other activities which are common 
within our operations. We look with favor upon codperative work 
as an excellent means of orientation, and we commend codperative 
graduate programs for the colleges and industries having contiguous 
locations. Our other suggestions for orientation allude to respon- 
sibilities which we of industry should feel toward the colleges, and 
it should be our effort to assist in this more or less extra-curricular 
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type of activity. It is reasonable to expect that industry will 
assist in providing the industrial background for those who are 
to teach the young men. As a comment on the product of the col- 
leges, the attitude of the young men is exceptionally fine. We 
notice almost nothing of the radical thought which has been brought 
to our attention by the newspapers commenting on the student 
situation in certain of the European countries. By and large the 
graduate students who come from your institutions are ambitious 
to the point of electing almost too many courses for their further 
advancement. 


APPENDIX I 
Evolutionary Trends of Electrical Engineering Curricula 


There have been many changes in the electrical engineering 
curricula within the past fifteen years. As may be noted from 
Chart No. 21, p. 123, ‘‘Present Status and Trend of Engineering 
Education in the United States,’’ these changes have brought about 
a streamlining of the curricula and a shortening of the total hours 
required for a degree of approximately six per cent. 

Chart No. 21 shows that the following changes have been com- 
pleted. All foreign language requirements have been eliminated, 
with the exception of a very few schools. Courses in the social 
sciences have increased both in number and credit hours. Eco- 
nomics courses, too, have been extended. The basic fundamental 
courses, those in mathematics and the physical sciences, have re- 
mained nearly stationary. English and physical or military train- 
ing requirements have seen little change. The total change in all 
these general academic subjects has shortened the required hours 
and provided time for an increase in elective courses, both free and 
technical. 

In the list of subjects special to engineering, we find that the 
time spent in graphics, mechanics and shop courses has been con- 
siderably shortened. Courses specifically under the direction of 
the electrical engineering department have also been curtailed. 
These decreases have provided more time for electives and ‘‘other 
engineering’’ courses, but have also resulted in a shortening of the 
total time spent on technical subjects. 

The changes in the graphics and shop courses have been ac- 
complished by elimination of obsolete subjects, combination of 
courses and improved teaching methods. Condensation of subject 
matter into survey material has helped to shorten the time spent on 
mechanics and hydraulics in a number of schools. A trend to place 
more of the design courses and specialized subjects in the classifica- 
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tion of senior technical electives has transferred the credit previ- 
ously given to specific electrical engineering courses from the re. 
quired to an elective classification. 

The increased need for the engineer of the future to have a gen- 
eral knowledge of many related technical phases of industry has 
led to the addition of subjects in the classification of ‘‘other engi- 
neering.’’ A number of schools are now giving their electrical 
engineers survey courses in mechanical engineering for a general 
knowledge of central-station apparatus or a course in civil engi- 
neering for future help when planning transmission lines. 

A further survey of the electrical engineering curricula in nine 
schools that are of particular interest to our Company, as taken 
from their latest catalogues, shows that previously apparent trends 
may have been checked and that the curricula are now going through 
a process of gradual improvement by betterment of individual 
courses. The schools in this survey include one from the New 
England states, two from the Middle Atlantic states, three from 
the Midwestern states, one from the Missouri valley, one from the 
Southwest and one from the South. 

The following chart which tabulates the curricula from these 
schools shows a close approximation to the report mentioned above. 
Wide variance is found only in the classifications of electives and 
those of ‘‘other engineering.’’ Notwithstanding differences of in- 
terpretation, we find that the trends mentioned in the accompany- 
ing paper entitled ‘‘The Electrical Engineering Curriculum from 
an Industrial Viewpoint’’ are apparent by a comparison of these 
two curricula surveys. 

It is also noted that the average graduation requirements of the 
nine schools taken here is 146349 hours as compared to the 144%» 
hours required in the E. C. P. D. report. These graduation re- 
quirements vary from a minimum of 139 hours to a total of 154 
hours for a regular four-year curricula. The columns headed by 
the letters A-I are the curricula breakdown for each of the nine 
schools. These curricula are then averaged and the column headed 
‘‘Percentage’’ shows the portion of the average curricula devoted 
to each subject. The E. C. P. D. averages are then tabulated and 
the last column on the chart shows the variation between the two 
surveys. 

It will be noted that the portion of the curricula devoted to free 
and technical electives has been greatly increased. This seems to 
be the one prevailing recent trend, that more of the technical sub- 
jects are allowed to be substituted for electives during the senior 
year. 
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REPORT ON THE INVESTIGATION OF THE TEACHING 
OF ENGLISH IN ENGINEERING SCHOOLS * 


By H. S. ROGERS 
President, Polytechnic Institute of Brooklyn 


History AND PROCEDURE 


Many influences are stimulating a constant restudy and re- 
evaluation of all phases of engineering education. There has been 
a noticeable growth of a professional consciousness in recent years 
as is evidenced by the adoption of state licensure, the progressive 
maturity in the activity of national professional societies, and the 
study of all phases of engineering training under the aegis of the 
E. C. P. D. Therefore the decision of the English Conference at 
the Annual Convention of the Society in June, 1936, to recommend 
that instruction in English in engineering schools be investigated 
was a normal expression of current interest. Complying with the 
recommendation,t the officers of the Society appointed a Commit- 
tee in 1937 to begin the investigation and secured a generous grant 
for the study fromthe Carnegie Foundation for the Advancement 
of Teaching. 

Since 1937 the English Committee has attempted to study the 
aims, methods, and results of instruction in English and to describe 
and define the functions and problems of English teachers and 


departments, and furthermore to explain the relationship of Eng- 


lish instruction to the purposes of engineering education to the 
end that better immediate mastery of the arts of expression might 
be secured and that earlier and greater progress in the cultural 
development of engineering students and junior engineers might 
be stimulated. These general objectives have been approached 
by an examination of the plans and methods now in use, and cer- 
tain recommendations have been made that, it is hoped, will encour- 


* Presented at the 48th Annual Meeting, S. P. E. E., University of Cali- 
fornia, June 24-28, 1940. 

t The Society for the Promotion of Engineering has often called attention 
to the importance of English. In the report of the Board of Investigation 
and Coérdination, June, 1929, there is a statement emphasizing the importance 
of good English. As recently as March, 1940, the Committee on Aims and 
Scope of Engineering thought it desirable to say that the Society for the 
Promotion of Engineering Education should encourage the ‘‘ ability to organ- 
ize thoughts logically and to express them convincingly in oral and written 
English.’’ In addition, the Committee suggested that engineers should have 
an ‘‘aequaintance with some of the great masterpieces of literature and an 
understanding of their setting in and influence upon civilization.’’ 
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age better programs, inspire more vital interest, and bring about 
more codperation between teachers of English and teachers of engi- 
neering subjects. 
The Committee has collected many facts and opinions through 
questionnaires addressed to Presidents, Deans, and Heads of Eng- 
lish departments of all the engineering schools, and also selected 
instructors and selected engineering graduates. The replies to 
these questionnaires, together with data taken from other studies, 
have been used as the basis for seven reports published in the Jour- 
NAL upon the teaching of composition, literature, speech, the selec- 
tion and training of teachers, the organization of departments of 
English and conditions surrounding their work, and unique methods 
employed in English instruction. The conclusions and recommen- 
dations have been published in the eighth and final chapter, and 
they will be reviewed briefly for the Convention. 


TRENDS IN THE TEACHING OF ENGLISH 


At present there is an increasing emphasis upon the need for 
more adequate training in composition and speech and a growing 
interest in the study of literature. The new emphasis on compo- 
sition and speech is a reappraisal of their significance and value 
rather than a pressure for increased requirements. It is felt that 
better results should be obtained by an improvement in the quality 
of instruction and by a change in the attitude throughout the engi- 
neering schools toward the writing and speech habits of all stu- 
dents. It is thought that the objectives of the courses should be 
conceived in terms of the development of the student in arts, skills, 
abilities and powers, in interest and appreciation, in attitudes and 
points of view. 

' The programs presented and the plans followed vary consid- 
erably in the widely different circumstances found in the inde- 
pendent engineering schools, in the state colleges, and in the state 
university systems. The average number of credit hours devoted 
to English in the engineer’s training is 13.48 quarter hours or ap- 
proximately nine semester hours. These are distributed as follows: 


Elementary composition 7.40 quarter-hours 
Technical writing 1.40 


Total in composition 
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The greater proportion of time is devoted to instruction in the ele 


ments and in the special applications of composition. This work is 
usually scheduled for three credit hours in each of the semester or 
quarters of the freshman year: The remaining’ portion of the time 
is devoted to public speaking and literature and is approximately 
four and one-half quarter-hour or three semester hour credits. 


COMPOSITION 


Two approaches to the development of facility in composition— 
or perhaps it would be more correct to say—two different emphases 
in the instruction in composition are found. One is upon mechan- 
ical skill, and the other upon thought processes. These are the 
horns of the old dilemma involving the requirements of ‘‘having to 
say something’’ and ‘‘having something to say.’’ The procedure 
more frequently followed is designed to integrate the two. It is 
thought that the objectives of the work in English are, nevertheless, 
too often limited to syntax and routine drill, and that the effective- 
ness of the work might be improved by a distribution in the sched- 
ule which would provide some training in composition in the upper 
division of the curriculum. 

One of the difficult problems: encountered in the teaching of 
composition is created by the different abilities of the freshmen 
students. Some are so deplorably ignorant in English that they 
must spend much time in elementary drill. Others are better quali- 
fied and are prepared to take up the organization of thought and 
the systematic work in composition. This condition is met in some 
instances by the requirement of drill courses without college credit 
and in others by sectioning according to ability. So far, no one 
has been able to devise a satisfactory way to deal with the unpre- 
pared student. 

It is agreed that the individual conference, when effectively 
conducted, is the most constructive and often the most important 
part of the instruction in composition. The schedules and the 
teaching loads of English instructors should, therefore, be arranged 
so that these conferences may be effective. 


Pusiic SPEAKING 


There is probably more general enthusiasm for speech training 
than for any other work given in the English department. It is 
generally agreed that instruction in speech is equally important 
with any other type of instruction in English. There is general 
approval of the present aims and practices of courses and of the 
effectiveness of the teachers of speech. Most administrators en- 
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thusiastically approve training in speech and a number advocate 
giving more attention to it. Students, graduates, and instructors 
generally agree that the course in speech should be three or four 
semester hours in length. The larger number of students ques- 
tioned favored giving the course in the sophomore year. Criticism 
was expressed of those courses combining speech with composition 
under the direction of instructors whose training is limited to one 
or the other of the two fields. 


LITERATURE 


Though instruction in literature is not so generally approved 
as instruction in composition and speech, a majority of representa- 
tive engineering educators, practicing engineers, personnel men, 
and recent graduates favor the teaching of literature in engineering 
schools. While composition and speech are considered primarily 
as tool courses, literature is thought to be desirable as a background 
for human understanding and for helping to develop a _philo- 
sophical attitude toward life. The term literature as used here 
includes many types of writing, such as poetry, drama, essays, ora- 
tions, biography, and the novel. Both the classics and modern 
books are included in the courses in engineering schools. Though 
the programs in various institutions vary, it is thought that litera- 
ture should be taught for its human and aesthetic values rather 
than as a critical study of styles and periods. 

The consensus seems to be that courses in literature should en- 
courage students to read widely with understanding, appreciation, 
and enjoyment; should stimulate an appreciation of the aesthetic 
and philosophical approaches to life; should establish good reading 
habits that may become lifelong; and should result in the attain- 
ment of cultivated standards of taste, of tolerant human attitudes 
and of philosophical points of view. One engineer very appropri- 
ately remarked: ‘‘The study of literature should help engineering 
students become educated men rather than trained technicians.”’ 


ORGANIZATION AND ADMINISTRATION 


English departments in schools of technology, in colleges, and 
in universities are organized in a variety of ways. In some tech- 
nical institutions they enjoy a status comparable to the major engi- 
neering departments. In colleges and universities they are most 
frequently units of the arts college. Sometimes they are officially 
affiliated with the engineering faculty, and sometimes they are 
housed in the engineering buildings. Instructors responsible to 
the arts college may teach students from the different colleges or 
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be solely responsible for the teaching of engineers. In most in- 
stances the engineering students are segregated in separate sections. 

It is agreed, however, that the plan of organization is not in 
itself essential to satisfactory. results in the teaching of English. 
More important than formal organization is the recognition by all 
engineering instructors of the purpose and value of work in Eng- 
lish and the complete support of the administration. Constructive 
attitudes and results are dependent in large part, however, upon 
the creative leadership of English instructors, their appreciation of 
the problems involved in catching the interest of engineering stu- 
dents, and an understanding of the technique for effective instruc- 
tion. 

Conditions surrounding the administration of many English de- 
partments could be improved. Teaching loads should if possible 
be reduced to twelve clock hours in the class-room and the super- 
vision of not more than eighty students. The ranks and salaries 
of instructors in English should be commensurate with those of 
engineering instructors. There should be more teachers of the 
higher rank assigned to the instruction of freshmen. The work of 
instructors in English should be made more attractive by accord- 
ing it recognition as an integral and indispensable part of the engi- 
neering curriculum. Under conditions in which the English de- 
partment of the liberal arts college is responsible for the instruction 
of engineers, there is too often a tendency to regard this work as 
mere routine and as something apart from the professional inter- 
ests and aspirations of the staff. The condition could be improved 
if the English department were regarded as an allied department 
teaching basic courses rather than as a service department directing 
freshman routine. 

There is no inherent reason why English instructors should not 
find a challenge in the education of youth as well as in the pursuit 
of special scholarly interests. The mastery of some field of human 
letters and a competency in the instruction of lower division stu- 
dents are not incompatible. The stimulation and the recognition 
of inspired and creative instruction would do much to alleviate 
existing conditions. This is a challenge to the leadership of both 
the engineering and the arts colleges. 

There is a great deal of confusion about the kind of teacher 
wanted in the English department of the engineering school. Per- 
sons with all sorts of training have been successful in teaching 
engineering students. General intelligence, alertness, sympathy, 
understanding, courtesy, refinement, industry, and perseverance 
are, of course, essential traits for all teachers; but the scholarship, 
the general cultivation and the attitude of instructors who aspire 
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to success in teaching English to engineering students should be 
characterized by particular qualities. The instructor should not 
only have a mastery of a particular field, but he should also possess 
the amateur’s enthusiasm for all cultural pursuits. Furthermore 
he should have a breadth of interest that will enable him to get ex- 
cited about the world in which we live. 

It is not essential for the English instructor to have a critical 
knowledge of science or a technical understanding of its applica- 
tions. It is, however, imperative that he have no disdain for men 
who have contributed largely to our civilization by their achieve- 
ments in science and in engineering. It is just as possible for the 
English instructor to be a snob as it is for the engineer to be a 
bore. The English teacher who succeeds in teaching engineers 
will undoubtedly appreciate the relationship between the arts, the 
humanities, the social sciences, and the biological and physical 
sciences. 

Instructors should have training in how to teach composition. 
At present most students who win advanced degrees in literature 
have little preparation for teaching composition; yet most of the 
young Ph.D.’s have to teach composition a long time before they 
are allowed to take charge of specialized literature courses. It 
would be helpful for instructors who expect to teach in engineering 
schools if they had some training in how to present composition to 
freshmen. 

Those who possess the necessary qualifications can be prepared 
for unusual success by the codperative study and consideration of 
the objectives and teaching methods pursued within the English 
department itself. Recognizing that teaching is an art it may, 
nevertheless, be helpful to give some study to educational psychol- 
ogy and to special teaching methods. The serious study of the 
objectives and methods of work within the English department and 
the frank discussion and criticism of a group of teachers working 
toward recognized and understood goals will do much to raise the 
general quality of instruction and improve the results obtained. 

It must always be recognized that it is just as difficult to re- 
eruit and develop a strong staff for instruction in English as it is 
to recruit and develop a strong engineering department. It must 
also be admitted that best results can be secured only where teach- 
ers are conditioned under vital departmental leadership. It is 
furthermore certain that if recognition and promotion are not 
forthcoming a staff cannot be maintained at a high level of com- 
petency. 

The English Committee is giving serious study to a plan for 
the development of young instructors who have the required in- 
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terests and abilities for large success in teaching engineering stu- 
dents. The proposed plan would provide subventions for properly 
qualified men who are now teaching engineering students. It is 
hoped that it may be put into operation at an institution where 
they may serve an active apprenticeship in teaching technical stu- 
dents under competent direction and where they may have the 
opportunity for broadening their own culture by a study of sub- 
jects of interest to them. Such studies would be pursued with no 
thought of academic credit. 

In conclusion, it should be stated that if engineering is to hold 
a place among the learned professions its personnel must be edu- 
cated men of broad culture as well as capable engineers. Hence 
the instructor and the department that creates an awareness of 
good usage, orderly thinking, and stimulates students to continual 
and conscientious study, both in school and in later years, that 
encourages students to inform themselves about modern thought 
and ideas, and imparts an inspiration for the aesthetic and philo- 
sophical approaches to life will render a great service. The engi- 
neering instructors who have the wisdom to recognize such work 
and the breadth of vision to codperate with the teachers of the hu- 
manities will graduate engineers who will rise to high levels of 
achievement and responsibility and take their place beside the 
members of the other learned professions. 
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THE TEACHING OF LABOR RELATIONS * 


By F. ALEXANDER MAGOUN 
Massachusetts Institute of Technology 


No man can be a good teacher without a genuine desire to bring 
together his two loves—the students and his subject—in such a way 
that the first will have an understanding and abiding appreciation 
of the other. It is not enough that he be intimate with the Goddess 
of Wisdom. He must know how to present her in such a way that 
the boys will also want to become life-long devotees. 

Neither teaching, nor management, nor labor organizations are 
ENDS in themselves. They are merely MEANS to a common end: 
namely an increase in human happiness. Thus basically they all 
have a common goal. 

Any course in labor relations that is to be more than an unin- 
spired and trudging parroting of dates, legislation, payment plans 
and industrial struggles, must be developed from a consideration 
of the fundamentals of human behavior. We have too often made 
the mistake of dealing with temporary superficialities instead of 
long run fundamentals. This, because it is: (1) always difficult 
to be really fundamental (particularly true in new fields); (2) 
easy to get interested in some growing edge. 

As a result, we find ourselves teaching the Wagner Labor Rela- 
tions Law as though it were a necessary fundamental, instead of 
using it merely as the passing illustration it actually is. 


Wuat ARE THE FUNDAMENTALS? 
I. Always to think structurally and with good method. 


(A) Unless you have a skeleton first, the result can be only a 
jelly fish. 

(B) When there is structure can you see: {1) true proportions; 
(2) missing parts; (3) proper places for future additions? 


ITI. Constant emphasis on the limitations of a scientific approach 
in a social field. 


(A) Usually we cannot isolate variables and control experi- 
mental conditions. 
_ (B) We cannot be impersonal or objective in observation and 
in deduction. 
* Presented at the 48th Annual Meeting, S. P. E. E. (Labor Relations), 
University of California, June 24-28, 1940. 
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(C) We cannot use present observations to predict the future 
because new factors are continually changing conditions. Our 
present premises are not basic law, but only partial expressions 
of truths we do not yet fully understand. There are still dis- 
coveries to be made in the social sciences (as basic as the law of 
gravity) of which we are completely ignorant. 

(D) Our ignorance of these basic truths leaves us with only a 
surface complexity of factors so baffling we cannot yet see the rela- 
tion of cause and effect. If a beam fails we know how to make it 
stronger. If a union goes out on strike, the remedy that will 
avoid recurrence is not positively indicated. Perhaps the weavers 
strike for higher wages, but the real trouble may be bad lighting of 
the looms. The natural scientist weighs, times, measures. Can we 
measure the excellence of a foreman by the weight of his head, or 
by observation of the time he leaves home in the morning? Some 
day we shall have reliable mensuration. 

(Z) The number of possible experiments is limited. The nat- 
ural scientist can make hundreds of small experiments in a test 
tube. Experiments with a few workmen are unreliable. It has to 
be full scale, and that is both dangerous and expensive. 

(F) Time means nothing to the researcher in natural science, 
but in industrial relations one cannot wait for the answer till all 
the facts are in. Men would starve and mills would go bankrupt. 


III. To be fundamental the teacher must make the student see 
his own times and problems as a dynamic part of the past and the 
future. He will easily be led to see how past expediency has 
brought about present trouble. He must also be made to see how 
difficult it is for us to recognize our own mistakes, or to realize that 
our own convictions will seem unsupportable to a newer generation. 

Labor organizations are here because past management was 
prejudiced, ignorant, and greedy. The artizan trusted his boss in 
the beginning because in the small shops of the early 1800’s the 
boss usually was trustworthy. Factories grew. Management for- 
got that men were not machines; the important difference for this 
discussion being that one has emotions and the other does not. 
Workmen first became confused, then suspicious, then organized in 
open rebellion. Management resorted to expediency. Expediency 
is a sure-fire symptom of poor thinking and poor planning, which 
is why it usually leads to trouble. Unions arose in self-protection 
and because of the frustration of more reasonable methods. (Every- 
body needs to be treated so that he has a feeling of security and 
appreciation. After ten years of work the Yale Institute of Hu- 
man Relations is sure of only one thing: aggression is caused by 
frustration.) 
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After the damage was done and capital had fought labor in a 
series of battles which, as always, impaired the object fought for, 
management has now begun to realize what it should have seen in 
the first place: continuing good profits are possible only when one 
manufactures good goods; good goods must be made by good men 
and good men are developed only by good labor relations. 

The treasurer looks out for the interests of capital; the sales 
manages keeps goods moving by constant attention to the needs of 
the customer. It is equally important to have an intelligent, 
properly staffed industrial relations department to develop good 
men and to keep them codperative by sincere codperation with them. 

In the past we did not realize that it is a great mistake to think 
one can codperate intelligently without training. Correct educa- 
tion here (I did not say schooling) is just as necessary as in learn- 
ing to become a good loom fixer. There are many technical prob- 
lems in good codperation. Without proper preparation one will 
mess up industrial relations just as inevitably as he will spoil the 
adjustment of a loom. 

On the second day of a strike a respected friend of mine who 


' was personnel man for a chain of southern cotton mills offered his 


weavers a company truck so they could go fishing. Weeks later, 
when the Union, beaten completely, wanted him to sign a contract 
entirely favorable to the mill, he said, ‘‘No. That isn’t fair to the 
workmen, and I won’t sign anything that isn’t fair to them.’’ To 
do a thing like that, a man must have long run policies, understand 
them, and believe in them. Fairness is always the basis of good 
relations. But what is fair both now and in the future? That’s 
where part of the education comes in. 

IV. To be fundamental, a course in labor relations must suc- 
ceed in getting into the habit patterns of the students the technique 
of always approaching any problem with a determined attitude 
to see it and to wnderstand it from both sides. This is particularly 
necessary—and difficult—when the people on the other side are 
different from ourselves. Only by supreme effort of the will can 
we overcome a bias (persistence of an old pattern of thinking when 
it no longer applies). It is almost impossible to overcome a 
prejudice (wanting to persist in a pattern of thinking for purely 
emotional reasons). 

In human relations nothing is any good until it has got down to 
the level of feeling. This cannot be reached by lecturing to the 
class. For effective results the class must be put into situations 
where it can actually see and feel the difference a bilateral approach 
makes. To do this Elliott Smith of Yale devised the Case Demon- 
stration concerning which this society has heard previously.* Dur- 


* Magoun, F. A.: ‘‘ Training Engineers in the Art of Human Relations,’’ 
JOURNAL OF ENGINEERING EpucaTIon, Oct. 1937, pages 142-150. 
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ing the past year I have introduced a refinement in my own use of 
this pedagogical device. Previously two men from the class were 
selected to act as the management in handling a case when the 
Union representative came to the class on the day of the demon- 
stration. This year there have been two changes. 

(1) Appointment of an additional two students to play the 
opposition and act as Union representatives in helping their man- 
agerial classmates prepare for the demonstration. This is exactly 
like the Varsity practicing on the second team until the day of the 
game. 

(2) At the exercise following the demonstration, reading to the 
class a stenographic record of exactly what was said at the actual 
conference in the company where the -real case originated. It is 
entirely wrong to use companies where management and labor 
quarreled. This makes the student see the two as enemies, when 
actually their interests are inseparably bound together. Both want 
the mill to run, and continued successful running can only be 
achieved by codperation. 

To be able to get such a transcript, one needs helpful connec- 
tions with companies having wise leadership both in management 
and labor. At the present time there is altogether too little wise 
leadership in labor. Many new Unions have come into being with 
inexperienced leaders recruited from the intelligent sore-heads man- 
agement could not promote because of their inability to codperate. 

The effect on the class of seeing what a difference it can make 
when both sides are genuinely trying to understand the other’s 
issues and problems unemotionally, is amazing and deeply gratify- 
ing. At least for those who participate in the demonstration, it 
gets down to the level of feeling, particularly—as happened once 
this year—if the students do as good a job in the demonstration 
as the personnel man did in the actual case. 

In order to be fundamental the student must not only be ex- 
posed again and again to the technique of a bilateral approach; in 
order to understand he must have a reasonable grasp of : 


(A) Habit Psychology. 
You cannot undo by a posted notice, or in twenty minutes or 
in twenty days, habits that have functioned for twenty years. 

(B) Psychology of Understanding. 

(1) Always in terms of old concepts; 

(2) Only small new increments possible ; 

(3) Must be achieved between two individuals (groups do 
not think). 

(C) Crowd Psychology. 

See Martin, E. D.: ‘‘Behavior of Crowds.’’ 
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A crowd is not the sum of its parts, but the organization of its 
parts. Individual desires and control are greatly affected by the 
group one is in, especially if one belongs to the group. When the 
individuals in a group share a common strong desire (conquest, 
food, more profits, or higher wages) they tend to stimulate each 
other to a point where intelligent thought ceases. Then people 
merely repeat slogans, rouse emotions, and strive to vindicate their 
desires. All reasoning and reasonableness ceases. In such a group, 
it is easy to trigger off the common desire into a fixation of atten- 
tion so that the group forms a crowd—or even a mob—which seeks 
an outlet, often illogical, illegal, and immoral, regardless of reason 
or ultimate consequences. 

When the group becomes a crowd, individual censors are dulled 
and morality drops, because the crowd are all pulled in the same 
direction by some uncontrolled fundamental desire. Each person 
abandons his own standards and the members of the crowd go 
temporarily insane together. This applies to teachers, manage- 
ment, unions, conventions, even nations. 

As an individual, the working man has amazing common sense 
and intuition. He cannot give the complicated arguments of 
college graduates. His conclusions are often just as sound. But 
modern economic and industrial conditions have become so com- 
plicated as to baffle the best of us. We are in the midst of the most 
gigantic economic and spiritual upheaval that has ever taken place, 
and during a period of transition the truth is particularly hard to 
find. 

So the workman is baffled. He wants to trust somebody, but 
whom? Evidence from past treatment by management looks sus- 
picious. Union leadership is less intelligent than business leader- 
ship because business pays so much better wages. The government 
has passed a lot of social security legislation, and then has handled 
the money in a way for which any private management would be 
jailed. 

The most unhappy thing about industrial relations is that so 
often a result earnestly desired by both sides cannot be realized 
because of mutual misunderstanding arising from suspicion, dis- 
trust, and jealousy. 

Management must deserve labor’s trust. This is not a matter 
of welfare work or of politics, but a matter of sincerity, fairness, 
and of plain old-fashioned morals. These are unhappily out of 
fashion right now, despite which in the long run insincerity and 
duplicity always lead to harm. 

It should be apparent from the foregoing that I feel all three 
of us have made grievous mistakes. Management has for a cen- 
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tury ‘‘left undone those things which it ought to have done’’ and 
failed to see that good profits depend on good men who derive from 
good labor relations. Labor put its trust in management, and when 
betrayed by the crowd psychology of management, developed a 
erowd psychology of its own which at this very moment is as ruth- 
less and selfish as that from which labor wished to escape. Teach- 
ing has embraced a lot of answers before it even knew the right 
questions to ask. ‘‘The idea that falsehood is edifying is one of 
the besetting sins of educational schemes.’’ We have not been 
fundamental in our approach and have all too often fanned the 
flames of class hatred. We are just as stupid and lazy and mis- 
taken as anyone else, perhaps more so, because there is no fool like 
a well-schooled fool. 

We have been contented to put our efforts into teaching the 
subject instead of into teaching the student. We say ‘‘This is what 
he ought to know,’’ instead of finding out what he as an individual 
needs to know. Let me quote from a letter written by my daughter, 
herself a college Junior. ‘‘It should be more widely recognized 
that college students are not mature. They need teachers who are 
philosophical and friendly ; who have found out how to live wisely 
themselves in a codperative world and who can help show the stu- 
dents how to go about learning to do it. No study is of much value 
until one has a background of wisdom which makes one right with 
one’s self, one’s fellow workers, and one’s God. So many students 
‘do not know that they are wrong with themselves, and it takes a 
real teacher to see it and to show them. Learning to live is largely 
a matter of learning to understand, first ourselves, and then those 
who are different or who differ from ourselves.’’ 

Above everything else, a real teacher of industrial relations (and 
perhaps of anything else) will stimulate his students into personal 
growth. He will have the courage to confess that we have all been 
wrong. Patient trial and error is as inescapable for the social 
scientist as for the chemist. Our mistakes are inevitable and an 
integral part of our growth—so long as we have the integrity and 
the courage to recognize them. 

The real teacher will give his students faith and zest for the 
future because of what we have learned from the past. He will 
leave them with a restless appetite to reach out and try to use what 
they have learned. Then their personal problems will fall into the 
right perspective and despite the fact that many of our present 
ways of living are now being destroyed, despite the fact that we can 
only look forward to living in a ravished world, from the ruins 
we shall still achieve high goals if destruction can be followed by a 
codperative effort to do the things that are of value to aut of us. 
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RELATIONS BETWEEN THE COLLEGE OF ENGI- 
NEERING OF THE UNIVERSITY OF CALIFORNIA 
AND THE JUNIOR COLLEGES OF THE STATE * 


By RAYMOND E. DAVIS 
Director, Engineering Materials Laboratory 


Since the inception of the junior college movement in California 
thirty years ago there has always been the closest codperation be- 
tween the junior colleges and the University. During the early 
stages of their development, advanced standing to the University 
was granted only for approved courses taken in specific junior col- 
leges. For almost twenty years it has been the policy of the Uni- 
versity to admit students to advanced standing from al! of the 
public junior colleges of the State on substantially the same basis as 
students have been admitted from those four-year colleges whose 
standards have been regarded as comparable with those of the Uni- 
versity of California, and full credit in advanced standing has 
been granted for work of collegiate grade satisfactorily completed 
in the junior college. There has been no attempt on the part of 
the University to dictate to the junior colleges what they shall 
teach or how it shall be taught. These years have witnessed a 
tremendous growth in the junior college movement, not only as re- 
gards the number of institutions but also as regards the number of 
students who continue their education beyond the high school level 
in these institutions. 

While during the earlier years the principal function of the 
junior colleges was to prepare students for more advanced work in 
four-year colleges, today the junior colleges are primarily terminal 
institutions, and the preparatory function has become secondary. 

In California, the j junior college has become an established insti- 
tution, which has met in a thoroughly satisfactory manner a very 
definite need for secondary education on the post high school level ; 
and a good many of the junior colleges are meeting in a thoroughly 
satisfactory manner the problem of providing general education on 
the lower division level for those who intend to continue such gen- 
eral education in our four-year colleges of arts and sciences. 
Fewer in number are those who have the facilities and personnel 
for the adequate lower-division training of students in Engineer- 

* Presented at the 48th Annual Meeting, 8. P. E. E., University of Cali- 
fornia, June 24-28, 1940. 
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ing. Nevertheless, there are several junior colleges which, from 
all the evidence at hand, offer training to lower-division engineer. 
ing students which in every respect meets our University standards 
for lower-division courses of the engineering curricula. If we ex. 
cept these institutions, it is still our contention, borne out by 
studies, that any young man who ean afford to do so should trans- 
fer to our College of Engineering not later than the end of the 
freshman year. However, a goodly number of our more brilliant 
students receive all of their lower-division training in junior eol- 
leges where the standards are substantially lower than those of 
the University, and it seems to be the case that the brilliant stu- 
dent will succeed regardless of whence he came or of what was his 
previous preparation. 

In California, as elsewhere, many of our deserving engineering 
students come from poor families, and the junior colleges in gen- 
eral fill a real need in providing these young men with lower- 
division engineering training at a low cost, since by attending 
junior college many are able to live at home. The tragedy comes 
among those of relatively low scholastic ability, many of whom 
were not eligible for admission to our College of Engineering at 
the time of high-school graduation, who according to the standards 
of a particular junior college may have satisfactorily completed 
lower-division engineering courses, only to find after a semester in 
the University upper division that they are totally incapable of 
meeting our standards. In many of the junior colleges, the classes 
may contain a high percentage of those not eligible for admission 
at the time of high-school graduation but ambitious to be engineers 
though lacking in the necessary intellectual ability as measured by 
our standards. Under these conditions, with anything like a nor- 
mal distribution of grades, there is not the weeding-out process, 
separating the fit from the unfit, that takes place in our own lower- 
division courses. It is a great disappointment for a young man 
who has made what he considers a fairly good record in a junior 
college for two years to fall so low in scholarship at the end of the 
first semester of the junior year in our College of Engineering that 
he is dismissed from the University. Yet this is exactly what hap- 
pens in many cases of transfer students from junior colleges where 
the grading standards are low or where the advisory system is ap- 
parently weak. 

At the University of California practically all students gain 
admission in freshman standing by certificate from accredited high 
schools, of which there are more than five hundred in the State. 
For admission by certificate to freshman standing in the College of 
Engineering and the College of Mining, the requirements are as 
follows : 


= 
( 
1 
1 


JUNIOR COLLEGES 


High School Subjects: 


Elementary Alegbra ................ 1 unit 


not less than 16 units 


High School Scholarship: 
‘*B’’ average in the last three years of high school with no 


grade less than ‘‘C’’ in any required subject. 


Deficiencies in the subject or scholarship requirements for ad- 
mission in freshman standing by certificate may be removed in a 
variety of ways, but the large percentage of high school graduates 
who have such deficiencies and who desire to enter the University 
of California, attempt to remove these deficiencies and at the same 
time gain advanced standing by work undertaken in one or another 
of the 60 junior colleges or the seven state colleges. 

By state law, public junior colleges are required to admit any 
high-school graduate, regardless of scholarship grades or subjects. 
Students who remove matriculation deficiencies in this way must 
remain in the junior college or state college long enough to remove 
the entrance deficiencies, and in addition, must complete at least 
15 units of collegiate subjects with a grade point average of not 
less than 1.5 (A=3, B=2, C=1, D=0, E=—1) or must re- 
main until 60 units of collegiate work have been completed with a 
grade point average of not less than 1.0 (C). 

Because of the wide geographical distribution of the junior 
colleges and state colleges, many high-school graduates eligible for 
admission to the University attend junior colleges or state colleges 
for one or two years because it is cheaper and because they can live 
at home. Such students may transfer to the University at any 
time provided their grade-point average for work of collegiate grade 
undertaken in the junior college is not less than 1.0. 

Thus there are admitted in advanced standing to our Colleges 
of Engineering and Mining at Berkeley many students who were 
not eligible for admission at the time of high-school graduation and 
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also many who were eligible for admission at the time of high-school 
graduation. Some transfer after one semester at the junior eol- 
lege, and some after a year, but by far the larger number come to 
us with junior standing. Thus, while for colleges of engineering 
in general, the lower division enrollment is much higher than that 
in the upper division, at the University of California, the reverse 
is true, as shown by the values in the following table: 


ENROLLMENT, FALL, 1939 


Class 
Freshman 


Junior 


The conditions just described create a variety of administrative, 
teaching, and guidance problems. Because of the marked differ- 
ence in standards that exist among the various junior colleges, 
grades from junior college A have not the same meaning as those 
from junior college Z, either as an index to the scholastic ability 


of the student or as to the degree of mastery of a subject. 

At junior college A the classes in engineering mathematics may 
be open only to those who were eligible for admission to the Uni- 
versity at the time of high-school graduation or to those who in 
other courses in mathematics taken in the junior college have dem- 
onstrated their ability in this field. In junior college Z, classes 
in engineering mathematics may be open to all high school grad- 
uates who have taken the prerequisite courses in high-school mathe- 
maties, regardless of the grades received. The standards in courses 
in mathematics of junior college A are almost certain to be much 
higher than those of junior college Z. Students from junior col- 
lege A may be as well prepared for more advanced courses in 
engineering as our own lower-division students. But an unduly 
large percentage of students from junior college Z will fail, and 
only those of more marked intellectual ability are likely to do satis- 
factory work in the more advanced courses in engineering. 

The problem is particularly acute during the first semester of 
our junior year, partly because of the large number of transfer 
students who enter the College of Engineering as juniors and partly 
because of the general character of the junior curricula, but more 
particularly because of the widely varied preparation of students 
and the equally wide variation in their mental ability. As might 
be expected, among the students transferring from certain junior 
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colleges the percentage of failures in basic engineering courses of 
our junior year is high. 

The complexion of our junior classes over a period of years is 
indicated by the values in the following table: 


TRANSFERS FROM OTHER INSTITUTIONS IN THE STATE TO THE 
First SeMester Junior YEAR 


5 year 4 year E Per ng of 
Period Period 


Institutions 


1936-1939 


1932-1936 


1932-1936 | 1936-1939 


40 junior colleges: ............... 546 629 41 44 


8 private four-year colleges....... 41 29 3 2 } 


1,335 1,420 


It should be emphasized that the table includes only those who 
were admitted in junior standing to the College of Engineering 
from junior colleges, state colleges and private four-year colleges 
in California, and those who were admitted in advanced standing 
to the freshman or sophomore years are not included. It will be 
noted that during the period 1936-39, 44 per cent received lower 
division training in 7 state colleges, 12 per cent transferred from 
the University of California at Los Angeles, and only 32 per cent 
took their lower division work in the College of Engineering at 
Berkeley. 

For a number of years it has been our practice periodically to 
prepare scholarship records of transfers from individual institu- 
tions, including junior colleges, state colleges, and private four- 
year colleges, and to compare these records with similar records of 
students who entered the University of California as freshmen. 
For each institution, these records show the number of transfers 
to junior standing, the lower-division grade-point average of the 
group, the grade-point average of the group during the first semester 
of the junior year, the difference between the lower division and the 
first semester junior-year grade-point averages (designated as the 
“grade-point differential’’), and the percentage of the group who 
failed to maintain a C average during the first semester of the 
junior year. This is done for individual departments as well as 
for the College of Engineering as a whole. The information has 
been found to be of value first as a a means of comparing our own 
standards with those of other institutions, second as a means of 
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predicting the probable success or failure of those who seek to 
transfer from the various institutions on the list, third as informa- 
tion for our advisors in dealing with individual students on registra- 
tion and other matters, fourth as information for junior college 
administrators, and fifth as material for discussion in conferences 
between representatives of the junior colleges and the University. 
The material in the following table has been abstracted from these 
records for two periods, 1932-36 and 1936-39. 


Scuovastic Recorps oF INSTITUTIONS FROM WuHIcH TEN OR MorE STupDENTS 
TRANSFERRED TO THE First SEMESTER, JUNIOR YEAR 


Period Cali- Junior Colleges State Colleges Pri 

Entering | fornia St 
Upper | Lower Aver. 
Division | Division} High | Aver.| Low | High | Aver.) Low ‘ 


Lower 1932-36} 1.48 1.80 |1.63 |1.35 |1.92 |1.63 |1.51 
93 


Gr. Pt. Aver. 1936-39] 1.48 | 1.93 |1.75 |1.49 |1.96 |1.86 |1.60| 1.50 
" 1932-36] 1.33 | 1.60 |1.06 {0.78 |1.32 |1.12 |0.67 
1936-39} 1.33 | 1.75 |1.16 (0.71 |1.35 |1.33 |1.08| 1.09 
Grade Point 1932-36] 0.15 |—0.09 |0.57 0.80 |0.26 |0.51 |0.87 
Differential "1936-39| 0.15 |—0.25 |0.59 (0.85 |0.33 |0.51 |0.88| 0.41 
Per Cent Below 

“CO” Average 1932-36] 31 18| 67| 26] 38| 57 


First Semester 1936-39} 32 10/] 36] 55] 32] 35; 39 32 
Jr. Year 


The table is designed particularly to show the wide variation in the 
scholastic performance of groups of students from individual in- 
stitutions. In the columns headed ‘‘ Average’’ are average values 
for all junior colleges or state colleges. In the columns headed 
‘‘High’’ or ‘‘Low’’ are given values for individual junior colleges 
or state colleges which on the basis of the particular quantity 
under consideration was respectively above all others or below all 
others. Thus junior college A might be high as regards the lower- 
division grade-point average of its transfers, junior college B might 
be high as regards the grade-point average of its transfers for the 
first semester after entering the University, junior college C might 
head the list as regards grading standards as indicated by the 
magnitude and sign of the grade-point differential, and junior col- 
lege D might be high by reason of the fact that the percentage of 
its transfers who failed to maintain a C average was less than for 
any other junior college. ; 

Considering averages, the lower division grade point average of 
those entering our upper division from junior colleges and state 
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eolleges has been consistently much higher than the lower division 
grade-point average of those who were trained in our own lower 
division. This difference was more marked for the later period 
(36-39) than for the earlier period (32-36). The first semester 
junior year grade-point average of those entering our upper divi- 
sion from junior colleges was substantially lower than was this 
grade-point average for students from our own lower division, 
though the difference was considerably less marked for the later 
period (36-39) than for the earlier period (32-36); for state 
college transfers, the first semester junior year grade-point average 
equalled that of students from our own lower division during the 
later period (36-39), but was substantially less than that of stu- 
dents from our lower division during the earlier period (32-36). 

It seems fair to assume that this general improvement of the 
scholastic achievement of transfers from these institutions has been 
due not so much to higher standards as to more careful student 
counseling on the part of junior and state college authorities. In 
other words, in the light of experience, counsellors have advised 
their students not to attempt the upper-division work of the Col- 
lege of Engineering at the University of California unless their 
grade-point average in the junior college or state college was suf- 
ficiently high to indicate their probable success in University work. 

It is believed that the ‘‘grade-point differential’’ is the best 
single index to the standards of an institution. This quantity is 
obtained by subtracting the first semester. junior-year grade-point 
average of the group transferring from a given institution from 
the pre-transfer lower-division grade-point average for the same 
group. Thus a positive differential indicates a lower grade-point 
average for the first semester after transfer than was obtained for 
work undertaken in the lower division; a negative differential 
indicates a higher grade-point average for the first semester of 
the junior year. 

Again referring to the table and considering averages, the dif- 
ferential for the group trained in our own lower division was 0.15 
for both periods, for those trained in state colleges it was 0.51 for 
both periods, and for those trained in the junior colleges it was 0.57 
and 0.59 for those who enrolled in our College of Engineering dur- 
ing the periods 1932-36 and 1936-39 respectively. These values 
indicate that on the average the grading standards are somewhat 
lower for the junior colleges than for the state colleges, and that 
for both these groups of institutions the grading standards are on 
the average substantially lower than are those of the lower division 
of the University of California. 

What has been said before applies to the. junior colleges and 
state colleges as groups. The ‘‘High’’ and ‘‘Low’’ values in the 
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table are an indication of the wide differences that exist among 
individual institutions. It is these wide differences that give us 
much concern, that are the source of many of our difficulties. For 
example, while for junior colleges which sent us 10 or more trans- 
fers in junior status during the period 1936-39, the range in the 
lower division grade-point average among the various transfer 
groups was from 1.49 to 1.93, a difference of 0.44, the range in 
first semester junior-year grade-point average (a measure of scho- 
lastic ability) was from 0.71 to 1.75, a difference of 1.04. The 
range in grade-point differential (a measure of grading standards) 
was from 0.85 to —0.25, a difference of 1.10. And the range in 
the percentage below C average during~the first semester of the 
junior year (a measure of lack of ability to do satisfactory work 
in the College of Engineering) was from 10 to 55, a difference of 
45. It will be noted that among the state colleges, the range is 
markedly less than among the junior colleges. 

The scholastic record of groups of students from 18 junior col- 
leges for the periods 1932-36 and 1936-39 is shown in the follow- 
ing table: 


Scuo.astic Recorp OF TRANSFERS FROM JUNIOR COLLEGES 


Grade Point Average 
Grade Point Differential 
Foxtel Junior Co'lege First Sem. Univ. 
1932-36 1936-39 1932-36 1936-39 1932-36 1936-39 
A 1.35 1.50 1.44 1.75 —0.09 —0.25 
B 1.64 1.62 1.60 1.61 0.04 0.01 
Cc 1.66 1.64 1.23 1.45 0.43 0.19 
D 1.61 1.55 1.16 1.32 0.45 0.23 
E 1.58 1.90 1.28 1.53 0.30 0.37 
F 1.94 1.93 1.52 1.54 0.42 0.39 
G 1.55 1.56 0.84 1.13 0.71 0.43 
H 1.66 1.78 1.18 1:33 0.48 0.45 
I 1.39 1.64 1.12 1.16 0.27 0.48 
J 1.73 1.80 1.31 1.24 0.42 0.56 
K 1.49 1.63 1.00 1.07 0.49 0.56 
L 1.80 1.68 1.22 1.11 0.58 0.57 
M 1.57 1.72 1.09 1.14 0.48 0.58 
N 1.42 1.51 0.98 0.91 0.44 0.61 
oO 1.61 1.64 1.13 0.95 0.48 0.69 
Pp 1.61 1.49 196. 0.71 0.61 0.78 
Q 1.47 1.54 1.02 0.72 0.45 0.82 
R 1.79 1.71 0.43 — 0.86 1.36 0.85 


In none of the groups was the number of students for either 
period less than 10. For the earlier period, the lower division 
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grade-point average for 16 of these groups was higher than that 
of the corresponding group of those taking their lower division 
work in the University, but only two of these groups maintained 
a higher grade-point average during the first semester of the 
junior year than did the group previously trained in our lower 
division. For the later period, groups from 4 of the junior col- 
leges maintained a first semester junior year grade-point average 
higher than did those coming from our own lower division. For 
each of the two periods, the grade-point differential was less for 
groups from two of the institutions than for the group trained in 
our own lower division. During the period 1936-39 six of the 
junior colleges sent us groups of students for which the percentage 
falling below a C average for the first semester of the junior year 
was less than the corresponding group trained in our own lower 
division. 

From these comparisons it appears that 16 of the 18 junior 
colleges which send us considerable numbers of students have 
standards that are lower than those of the University of California, 
that 14 send us students who on the average exhibit scholastic 
ability inferior to that of the average student trained in our 
lower division, and that two-thirds of the junior colleges send us 
transfer groups that are less capable of doing satisfactory work as 
measured by the C average grade. It ought to be explained that 
in the College of Engineering, a student who fails to maintain a 
C average at the end of any semester is subject to dismissal. 

One naturally inquires whether or not there has been an im- 
provement either in the quality of students coming from individ- 
ual junior colleges or in the standards of individual institutions. 
A study. of the table shows that for the period 1936-39 the first 
semester junior grade-point average was higher for 12 of the 18 
junior colleges than it was during the earlier period. But for the 
period 1936-39, the percentage of those who failed to maintain a 
C average was higher for 9 and lower for the remaining 9 than for 
the earlier period (1932-36). A study of the grade-point differ- 
entials for the various junior colleges similarly indicates that while 
for some institutions the differential was less for the later period, 
for an equal number of institutions the differential was greater. 

For a good many years there has existed what we call the 
Junior College Conference Committee, which is made up of rep- 
resentatives of the University and of the public junior colleges of 
the State. The function of this committee is to consider problems 
of mutual interest. Meetings are held periodically for the purpose 
of discussing such problems. It is not a policy-making body, but 
through its deliberations and discussions, the University is kept 
informed of what is happening among the junior colleges, and vice 
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versa. Through the mutual exchange of ideas the University has 
come to have a better understanding of the problems of the junior 
colleges and the junior colleges have come to have a better under- 
standing of the problems of the University. 

During the past ten years it has been the practice of the Uni- 
versity annually to transmit to junior college administrators records 
of the scholastic achievement of groups of their transfer students 
for the preceding three years. These records are not segregated 
as to colleges of the University, but are for transfers to the Univer- 
sity as a whole. In this way the junior college administrators are 
kept informed as to the performance of their groups of former stu- 
dents who have entered the University of California with advanced 
standing. This information has naturally had its effect on the junior 
colleges as a group. If a junior college principal sees that the per- 
formance of his students in the University has been poor as com- 
pared with that of students from other junior colleges, he is likely to 
take steps to improve this condition. The result has been a gradual 
improvement in the average quality of junior college students as 
measured by their all-university record, though, as has been in- 
dicated, there has not been a corresponding increase in quality as 
measured by the records of students who transfer to our College 
of Engineering. Among individual junior colleges there are, of 
course, exceptions to this statement. What has been said applies to 
the junior colleges as a group. 

In the last analysis, the Valvucity and the junior colleges have 
the same objective—which is that every student should be given the 
educational opportunity to which his talents entitle him. The 
University does not take the view that the standards of a junior 
college, in so far as they affect those who transfer to the University 
is concerned, should necessarily be as high as those of our own 
lower division, but it does take the view—and this view is shared 
by junior college administrators in general—that, relatively, there 
should be no more failures among transfers from any junior college 
after they reach our upper division in the University as a whole 
or in any part thereof, such as the College of Engineering, than 
there are among those who receive training in our own lower 
division. Of course, this does not refer to normal year-to-year 
variations such as must always be expected when the number of 
cases is limited, no matter by what system or with what care selec- 
tions might be made; but it refers to consistent year-after-year 
performance by which the product of a given institution may be 
judged as good or poor, moving upward or downward on the 
scholarship scale. 

The question of how best to cope with this problem has been 
under perennial discussion by the membership of the Junior College 
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Conference Committee. As stated earlier, any student is admitted 
to the University and to our College of Engineering from any public 
junior college in the State if his record in academic subjects taken 
in the junior college is not less than a C average (students not 
eligible for admission ‘to the University at the time of high school 
graduation must present not less than 60 units of such work taken 
in the junior college in order to be admitted under the C average 
rule). 

For a number of years it has been the practice of the Univer- 
sity to require of transfers from private junior colleges, as well 
as from four-year colleges, whose grading standards have been 
shown by experience to be substantially lower than those of the 
University, a grade-point average greater than 1.0. For example, 
if for a period of years the grade-point differential of the group 
of students from private junior college A were 0.75, it might be 
required that transfers from that institution have a grade-point 
average of not less than 1.5. In other words, there would be en- 
forced against that institution a differential of 0.50. This scheme 
of differentials has operated quite effectively to bar unqualified 
private college students from attempting more advanced work in 
the University. It is a scheme that has been applied for a con- 
siderable period by Stanford University in its selection of ap- 
plicants for admission from public as well as from private junior 
colleges. It is felt that if this plan of enforcing differentials 
could be. placed in operation by the University of California 
against public junior colleges, it would do much towards eliminat- 
ing many of our present difficulties. A considerable number of 
junior college administrators concur in this view, but there is 
probably a larger number of administrators who object to the 
plan, feeling that in the mind of the average layman a differential 
would be construed as meaning that the junior college was an in- 
ferior institution. Members of this latter group generally take 
the view that their students who are lacking in ability to do ad- 
vanced work in the University of California, by proper advice 
from their counsellors, may be discouraged from attempting to con- 
tinue their education in the University, even though their grades 
are sufficiently high to make them admissible. Undoubtedly many, 
if not all, of the junior-college administrators who hold this view 
are making a sincere effort to control the problem through their 
student counsellors. But here the personal equation enters, and 
even if proper advice is given by the junior college counsellor, 
there is no way of making the student follow the advice. If a 
young man has made up his mind to enter the College of Engi- 
neering of the University of California, and has taken the pre- 
requisite subjects and has obtained the necessary grades in the 


has 
Lior 
ler- 
Ini- 
rds 
nts 
ted 
er- 
are 
tu- 
sed 
ior 
er- 
m- 
to 
nat 
as 
in- 
as oe 
ge 
to 
he 
he 
or ; 
mn 
ed 
re 
ge 
le 
an 
¥ 
er 
ne 
ze 


212 JUNIOR COLLEGES 


junior college, the advice of his counsellor that he should not make 
the attempt because of lack of aptitude may go unheeded. 

When during the four-year period 1936-39 more than 50 stu- 
dents from each of two junior colleges transfer to the upper division 
of the College of Engineering’ and the first semester junior grade- 
point average for one group is 1.75 and for the other 0.72, and when 
the grade-point differential for the first of these two institutions is 
— 0.25 and for the second 0.83, it seems hardly fair either to the 
students or to the institutions concerned that the transfers from 
these two colleges should be admitted to our upper division on 
exactly the same basis—it seems to be positive proof that the pres- 
ent rule of admitting on the basis of the C average grade cannot 
be made to work effectively. 

As Chairman of our University Committee on Junior Colleges, 
and as a member of the Junior College Conference Committee for 
more than 10 years, it has been my privilege to come in rather 
close contact with junior college administrators and their teaching 
staffs. I find these men quite generally to be of broad vision and 
progressive mind, and to them goes all credit for a development. in 
education of which the people of the State may be justly proud. 
Nothing I have said is intended to cast reflection upon the junior 
colleges as a group. The problems which I have mentioned are 
joint problems between the University and the junior colleges. 
There are differences between junior colleges, but these are no 
greater than between colleges of engineering in our state, universi- 
ties. Rome was not built in a day. Improvements come slowly ; they 
come by looking ahead in the light of what has gone before. Be- 
cause of the open minds and progressive attitudes of those who 
guide the destinies of the junior colleges in the State of California, 
I look forward with a good deal of confidence to the eventual elimi- 
nation of most of the inequalities and difficulties that I have pointed 
out today. 
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‘UNIT OPERATIONS APPARATUS IN MECHANICAL 
LABORATORY INSTRUCTION * 


By R. A. SEBAN 
Instructor in Mechanical Engineering, 


Mechanical Engineering, University of Santa Clara 


In this paper, the author proposes to consider the application 
of the unit operations principle in mechanical laboratory instruc- 
tion. To this end a few types of apparatus for instruction on this 
basis will be illustrated and the accompanying experimental work 
discussed. A preliminary consideration of the unit operations 
concept will aid in establishing the position of this type of labora- 
tory exercise. 

A group of the branches of knowledge, developed by applica- 
tion of the basic ideas of physics to explain the behavior of natural 
systems, encompasses the field of mechanical engineering. These 
branches are defined as unit operations. They are (with some sub- 
divisions included), 


Heat Transfer (conduction, convection, radiation), 
Thermodynamics (paths, cycles, energy transformation), 
Mechanics and Thrusts (isothermal flow, lubrication, acoustics), 
Mechanics of Solids (statics, dynamics, vibration), 

Elasticity (stability, vibration). 


Certain combinations of these primary unit operations are of 
sufficient importance as factors of physical systems to warrant 
special consideration as secondary unit operations. Some are: 
Separation, humidification, combustion, drying. 

It is evident that the unit operations concept forms a con- 
venient and useful classification of engineering experience. The 
contribution of the laboratory to this experience can best be made 
on a unit operations basis. 

Examination of laboratory objectives indicates agreement on 
development of ability in organization, mensuration, and report 
writing, while illustrating principles basic to the field of engineer- 
ing and demonstrating the characteristics of engineering appara- — 
tus. The integration of the student’s laboratory experiences should 

* Presented at the 48th Annual Meeting, 8. P. E. E., University of Cali- 
fornia, June 24-28, 1940 (Mechanical Engineering). 
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combine with his other engineering background to assist in the solu- 
tion of problems. 

Examination of the method of solution of complex problems 
indicates an initial construction of an idealized system approximat- 
ing the actual system of the problem. This ideal system is com- 
posed of many unit operations. The unit problems in these opera- 
tions are solved from previous experience by means of ideas com- 
mon to all engineering. The combination of the solutions indicates 
the behavior of the actual system with an accuracy depending upon 
the approach of the ideal system (thought model) to the actual 
system. The laboratory experiences of the student should assist 
him in making this synthesis of unit operations problems. 

This contribution can be achieved by experiments on simple 
systems, involving a minimum number of variables, before proceed- 
ing to complex systems, such as machines and processes. The 
analytical verification or prediction of the experimental results, 
which is considered to be part of the experimental method, is 
readily accomplished for the simple systems, whereas it involves a 

synthesis of many unit operations in the complex system. Such 
synthesis predicates the experience gained on the unit operations 
demonstrated in the simple systems. 

The unit operations experiment considers a single problem, in- 
volving one solution of the differential equation of the system. The 
construction of the apparatus conforms to the idealized system used 
in the analysis as closely as possible, to allow accurate predictions 
of the results. Since commercial equipments rarely satisfy these 
requirements, special apparatus is necessary. 

Any problem in the field of a unit operation may be used as an 
experiment. Those most informative and presenting the oppor- 
tunity for widest generalization are the most acceptable for ex- 
perimental solution in the laboratory. Examples of such problems 
are: temperature distribution along a long, thin rod; the shape 
factor for a buried pipe line; heat transfer by convection in a 
single pipe heat exchanger; mass and heat transfer from a wet 
bulb thermometer; determination of the friction factor for a 
journal bearing; application of instruments to an apparatus pro- 
ducing a periodic variation of the measured quantity, etc. 

Some of the requirements for apparatus of this type will now 
be considered. The following groups are not independent but are 
primary considerations in the construction of unit operations ap- 

paratus. 

1. The arrangement of the equipment should illustrate an 
application of the unit operation. The modifications required for 
convenient measurement of the variables and approximation to the 
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assumptions in the analysis should be achieved in a manner that 
resemblance to the actual system remains. If this is not possible, 
the application should be developed for the student, for, as an 
engineer, he desires to work with systems of engineering sig- 


nificance. 


2. The fundamental principles involved must be illustrated 
quantitatively. The apparatus must be more than a demonstration 
model. The accurate measurement of the variables must be possible 
and the results must be presented so as to secure the maximum ap- 
plicability to other systems. Analogies should be emphasized and 
all generalized correlations developed. 

3. Visual demonstration of the characteristics of the operation 
should be provided whenever possible. Observations of the mode 
of vibration of a beam by stroboscopic illumination, or of the type 
of fluid flow by injection of a visible element into a fluid stream 
offer indications of the extent to which the assumed idealizations 
are realized in the apparatus. 

4. The instruments must provide for the measurement of the 
variables with reasonable accuracy. It is desirable to require, in 
a preliminary report, an analysis of an idealized system, corre- 
sponding to the actual system, predicting the results to be obtained. 
The laboratory results, if they check, will foster confidence in the 
analytical and experimental method presented. 

5. As many methods as possible should be employed for meas- 
urement of the variables. Continual contact with the problem of 
instrumentation will widen the concept of accuracy and error and 
aid in the evaluation of the data obtained. 

6. The apparatus must be sufficiently small to be economical to 
operate, yet large enough so as not to resemble a toy. The low 
eapital cost of equipment of this character permits its use in large 
amount, thus making for a flexible laboratory. 

These criteria are partly realized in the illustrations of unit 
operations apparatus that follow. They are equipments for solu- 
tion of problems in Heat Transfer and Vibration, and for the 
demonstration of the effect of the dynamic characteristics of pres- 
sure measuring instruments on their indication. This latter refers 
to the field of mensuration, which involves all of the unit opera- 
tions as they affect instrumentation. 


Heat TRANSFER BY CONDUCTION 


The performance of many systems in which heat transmission 
by conduction is important may be approximated by the idealiza- 
tion of a long, thin rod, heated at one end and losing this heat by 
leakage along its length. Familiar examples are valve stems, cool- 
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ing fins, handles on heated equipment, and buried pipe lines carry- 
ing a heated fluid. The heating may be either steady or periodic. 

The analytical solution of the problem of the infinitely long, 
thin rod indicates the temperature of the rod as an exponential 
function of the distance from the heated end. 


t * 
-= e—Vipika z | 


This is for steady, non periodic, heating. 

The slide shows a section of an apparatus designed for experi- 
mental solution of the problem of the temperature distribution 
along a thin rod. The rod is % in. copper, 414 ft. long, and is 


3 


w 


Fie. 1. Long thin rod. 


covered with 85 per cent magnesia having an outside diameter of 
41% in. Thermocouples are placed along the length of the rod in 
an approximately logarithmic distribution, the greater number 
near the heated end. A motor and reduction gear-crank mechan- 
ism beneath the rod permits oscillation of the Bunsen burner heat- 
ing the rod to induce periodic temperature variations when desired. 
In this case water is applied to the end of the rod when the burner 
is withdrawn to increase the amplitude of the temperature varia- 
tions produced. 

For the study of the steady state, non-periodic case, the tem- 

* Preston, ‘‘ Theory of Heat,’’ p. 598, Macmillan, New York, N. Y., 1929. 
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perature of the rod is determined as a function of the distance 
along the rod and the gradient obtained is compared with that 
indicated by analytical consideration of the infinitely long, thin 
rod. The correlation obtained indicates the applicability of the 
results obtained for the infinite rod to rods of finite length. 

The accuracy of this correlation depends upon the construction 
of the apparatus. In this rod the insulation is of sufficient thick- 
ness to produce about 90 per cent of the resistance between the 
surface of the rod and the surrounding air. A slight error in com- 
putation of the outside surface transfer factor is inconsequential 
and the overall conductance, computed on the basis of radial flow 
through the magnesia, is accurate enough to produce correlation 
with the experimental results. The assumption of radial flow can 
be justified by temperature measurements of the surface of the 
lagging, which indicates a flow pattern similar to that shown in 
the slide, deviations from the radial pattern occurring only at the 
heated end. 

The problem of periodic heating may be treated as a combina- 
tion of the average temperature gradient along a thin rod and the 
temperature distribution within a semi-infinite solid with surface 
temperature a function of time. The laboratory problem consists 
in operation of the apparatus with periodic temperature variation 
and in obtaining data giving the temperature along the rod as a 
function of distance and of time. The equation of the temperature 
in terms of these variables is determined for the fundamental of 
the temperature variation at two or more positions along the rod 
by means of a harmonic analysis of the data obtained. The damp- 
ing of the temperature wave and the wave velocity are compared 
with the values predicted by analysis using the tabulated physical 
constants of the copper and the established period of the burner 
oscillation. 

The importance of the periodic case is apparent from considera- 
tion of the problems of heat transmission in cylinder walls, regen- 
erative heaters, and into the earth due to the diurnal temperature 
variation. 

The next apparatus is designed for experimental solution of a 
steady state heat conduction problem. It demonstrates the use of 
the electrical method for determining the shape factor and hence 
the rate of heat conduction from a buried pipe line.t 

An analysis of the problem by the source and sink method in- 
dicates that the heat flow from a line source within the ground to 


2rk 


the surface of the ground will be g = in2 Be » where ¢, is the tem- 


t ‘‘Supplementary Notes on Heat Transfer,’’ Boelter, Cherry and Johnson, 
University of California Press, Berkeley, Calif., page vii + 8. 
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perature of the line, measured above the surface temperature as 
datum, D is the depth of the pipe below the surface, and r is the 
radius of the pipe, assumed very small in comparison to D. By 
considering the surface of the pipe as an isothermal surface and 
determining the position of the line source in reference to the center 
of this surface, the equation may be written more accurately for 


v 
bad 


Fig. 2. Buried pipe line. 


the case in which the radius of the pipe is of significant magnitude 
in comparison with the depth of its center line below the surface, as 


Qrkt 
in (Dir + 
or 
Qrkt 


The shape factor is defined as § = E the ratio of the overall 


conductance to the unit conductivity. 


~ In 2D/r 


The apparatus for the determination of the shape factor by the 
electrical method is relatively simple. Two pans are filled with an 
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electrolyte which is maintained at an equal level by an equalizing 
tube. One pan contains electrodes extending over the width of the 
pan on opposite sides; this is the comparison pan, the shape factor 
of which is the width of the electrodes divided by the distance be- 
tween them. The second pan contains two copper cylinders stand- 
ing vertically in the pan. The distance between the cylinders may 
be varied. The second pan must be of sufficient size that the sides 
of the pan do not significantly distort the flow lines between the 
cylinders. 

A potential of 24 volts, A.C., is applied across the electrodes of 
the two pans, connected in series. The shape factor between the 
cylindrical electrodes is the shape factor of the rectangular arrange- 
ment multiplied by the ratio of the potential drop across the rec- 
tangular pan to the potential drop across the cylindrical electrodes. 


8, = 


The shape factor between one electrode and the neutral plane, 
corresponding to the shape factor between the buried pipe line and 
the ground, is twice the factor between the cylindrical electrodes. 
In the experimental investigation, two sizes of electrodes are used, 
with various distances between the electrodes, so that a wide range 
of D/r ratios is secured. The shape factors determined are plotted 
as a function of the D/r ratio and compared to the predictions of 
the analytical solutions already given. The experimental results 
agree with the more accurate equation to ratios of 4, when the 
predictions of both equations coincide. Above this value, the shape 
factors obtained using the larger set of cylinders deviate from the 
analytical curves due to the effect of the sides of the pan in dis- 
torting the flow pattern. 

It is to be noted that a combination of the idealization of this 
experiment and of the infinite thin rod will produce a solution of 
the problem of a buried pipe line carrying a heated fluid. 


Heat TRANSFER BY CONVECTION 


The two preceding examples presented means for laboratory 
verification of results indicated by analysis from first principles. 
The next serves as an introduction to free and forced convection, 
verifies analytically predicted temperature gradients and permits 
determination of film transfer factors for comparison with accepted 
results. 

The apparatus consists of a 1 inch brass pipe, 10 feet long, ex- 
tending through a tank filled with water. Water, or other fluids, 
may be circulated through the pipe. Heat transfer takes place by 
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forced convection to the pipe wall, and from the exterior surface 
of the pipe to the water surrounding the pipe, by free convection. 
A centrifugal pump circulates the forced convection fluid through 
a closed circuit, consisting of the tube, an orifice meter, and a heat 
exchanger. : 

A pair of four junction copper constantan thermopiles in mix- 
ing pots at entrance and exit sections of the tube enable determina- 
tion of the amount of heat transferred. The temperature gradients 
of the fluid within the tube and the tube surface along the flow 


Fig. 3. Heat transfer by free and forced convection. 


path are determined by thermocouples measuring average tempera- 
tures at points along the tube. 

Because of the time required to attain steady state conditions 
only two flow rates are usually used per experiment. The data 
obtained enable computation of the film transfer factors, which 
are compared with accepted values by Re., Nu., Pr., and Gr. 
Modulli. A semi-logarithmic plot of the temperatures measured 
along the tube results in a straight line, verifying the predicted 
nature of this relationship. 

‘ Contemplated modifications will make this apparatus conform 
more closely to the criteria mentioned at the beginning of this 
paper. Instrumentation for pressure drop measurements will en- 
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able application of fluid flow—heat transfer analogies and com- 
plete insulation of piping and the heat exchanger will permit de- 
termination of a heat balance on the apparatus. 


Dynamics 


The problem of mechanical vibrations is an important part of 
the unit operation of mechanics of solids. Laboratory introduction 
is afforded by the examination of a system vibrating with a single 
degree of freedom. 

The apparatus consists of a D.C. motor centrally mounted on a 
fixed ended beam, the beam dimensions being so proportioned that 
the sectional moment of inertia in the vertical direction is much 
less than that in the horizontal. The beam is sufficiently stiff to 
prevent movement along the axis of the beam and hence movement 
of the motor is limited to vertical vibration. The vibration is pro- 
duced by unbalance weights placed on flywheels at the ends of the 
motor shaft. Damping is provided by two dashpots mounted be- 
neath the motor. Instrumentation consists of strobotac, dial gage, 
graduated scale encircling one of the flywheels, and meters for the 
measurement of electrical input to the motor. 

In addition, a dynamic absorber consisting of two end-loaded 
units may be attached to the beam below the motor. This may be 
tuned to the desired frequency by varying the position of the end 
weights on the absorber beams. 

Analytical predictions of amplitude of vibration and phase 
angle, as functions of frequency, are required for vibration with 
one and with two dashpots connected to the beam. Solution of the 
familiar differential equation of the single degree of freedom sys- 
tem containing concentrated mass, compliance and damping, with 
a sinusoidally applied exciting force, yields these results. 

The dimensions of the beam system permit computation of the 
spring constant and concentrated mass (this involves application 
of the Rayleigh method to determine the center loading equivalent 
to the distributed mass of the beam). The damping constant is 
computed from the given dimensions of the dashpot construction, 
assuming viscous flow of oil through the dashpot holes. The excit- 
ing force is determined from the known weights and position of 
the unbalance. 

The experimental measurement of amplitude of vibration and 
phase angle as functions of the frequency of motor rotation re- 
quires operation at speeds above and below the resonant frequency. 
Observation of the dial gage and graduated circle by means of the 
stroboscopic illumination provided by the strobotac yields these 
quantities. Runs are made with one and with two dashpots con- 
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nected to the beam. As a check on the assumed sinusoidal char- 
acter of the vibrations, a run is made at constant speed, during 
which the beam displacement is determined as a function of the 
angular position of the unbalance. Graphical representation veri- 
fies the assumption and illustrates the lag between beam position 
and the angle of the unbalance. 

The experimental results verify the predicted nature of the 
vibration amplitude and angle of lag. Some discrepancy is pres- 
ent, due possibly to failure of the idealization of viscous flow in the 


Fig. 4. Dynamics. 


dashpots of the actual equipment. An independent measurement 
of the damping constant would be desirable. Such a determination 
could be made by use of a device recording the free damped vibra- 
tions of the beam resulting from an initial displacement. This 
record would enable evaluation of the logarithmic decrement and 
consequently the damping constant. 

The addition of the dynamic absorber to the main structure is 
primarily a demonstration of this method of minimizing vibration. 
The absorber is tuned to the observed resonant frequency and the 
reduction of amplitude of vibration is observed. Analysis of the 
two degree of freedom system presented by the combined damper 
and main beam structure is not required. 
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Desirable equipments, complementary to the vibrating beam, 
would demonstrate analogous systems in other unit operations. 
These are: series R-L—-C circuit connected to an alternator; an 
acoustical circuit using a Helnholtz resonator, and mechanical sys- 
tems demonstrating the torsional oscillation and whirl of a shaft 
earrying a central disk. 

The final illustration is an equipment demonstrating the effect 
of the operation of mechanics on mensuration. The effect of the 
dynamic characteristics of pressure measuring instruments on their 
indication is demonstrated by their application to a reciprocating 
water pump, which raises water about 15 feet and discharges it to 
a weighing tank. 

A Bourdon pressure gage measures discharge pressure, a mer- 
cury manometer suction pressure, and an engine indicator the 
pressure variations within the pump cylinder. The laboratory 
problem consists in observing the action of these instruments at 
various pump speeds. The oscillation of the manometer is not 
large, but the Bourdon gage oscillates with an amplitude as high 
as — 3.5 psi about the mean of 30 psi. The cards taken from the 
indicator begin to show pencil vibration at speeds above 270 r.p.m., 
as the low resonant frequency of the indicator systems is ap- 
proached. 

Caleulation of the volumetric efficiency of the pump from the 
known pump dimensions, speed and the weighing tank measure- 
ments is required. Determination of the r.m.s. error of this result 
introduces the element of probability as it affects mensuration. 
Analytical verification of the observed dynamic characteristics of 
the instruments is not required. 

This apparatus is but one of many used to demonstrate the 
dynamic characteristics of instruments. Others include: 


1. Amplitude of vibration of a Bourdon gage needle as a function 
of the pressure frequency produced by a pressure oscillator. 

2. Amplitude of vibration of a pendulum tachometer as a function 
of frequency when applied to a shaft having a velocity 
fluctuation. 

3. The oscillation of a mercury manometer and computation of the 
damping constant from observations of the logarithmic dee- 
rement. 


This review of types of unit operations apparatus has attempted 
to illustrate and describe some applications of the unit principle to 
undergraduate mechanical laboratory instruction. The experience 
provided in analysis by experimentation on such system leads to 
the synthesis of unit operations required for the explanation of the 
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complex systems presented by machines and processes. Experi- 
mentation on the complex systems should be introduced as soon as 
sufficient experience has been gained to permit this synthesis. 
These should lead to the thesis problem, in which the student may 
exercise the method developed by the laboratory problems. 

It must also be noted that the experience of solving problems 
of a fundamental nature lends reality to all of the basic expres- 
sions of the behavior of ideal systems. The low cost and time 
economy of unit operations apparatus justifies a large amount of 
such equipment, which would produce close correlation between 
laboratory and recitation period work through combined analytical 
and experimental solution of unit operation problems. 
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TYPES OF PHYSICS COURSES NOW IN USE IN 
PRE-ENGINEERING SCHOOLS * 


By LYNN W. JONES 
University of Redlands 


I feel that a discussion on the actual changes which have taken 
place in our physics courses during the last few years and an out- 
line of the types of courses now in use might be very beneficial. 
We might also raise the question as to whether we have made as 
much progress in the efficiency of teaching of physics as the engi- 
neer has made in increasing the efficiencies of communication, pro- 
duction and transportation. In these engineering processes the 
mastery of time has been the basic factor. Have we considered that 
factor seriously enough in our teaching of physics? Do our meth- 
ods of completely scheduling all of the school work for a student 
teach that student this ‘‘Time Sense’’ which ‘is so fundamental in 
engineering? Another deficiency which might exist in our physics 
courses is the failure to drill thoroughly the student in the principle 
of analysis, the ability to reduce a complex problem into its 
simpler or elementary factors. Of course we realize that the scien- 
tific method should be the basis of our physics teaching but one of 
the criticisms of the engineering schools might be that we fail to 
acquaint the student with the fact that the process of analysis does 
exist as one of the most important phases of engineering and that 
the student who learns to apply this principle the quickest is the 
one who makes the fastest progress in industry. 

Physics as a science probably has had the greatest increase in 
subject matter and the least change in the general course arrange- 
ment of any of the physical sciences. Most physics courses seem 
to be largely under the influence of custom so that any changes that 
are made in those courses are made principally through the efforts 
of outside influences either in the necessity of other fields or the 
requirements of other institutions. As an example, we might notice 
that a few years ago it was felt that trigonometry was necessary 
for college physics. Then the medical schools demanded a course 
in physics without such a requirement and the physics teachers 
provided such a course even though it was done under protest. 
Likewise some of the engineering colleges have instituted the two 


* Presented at the 48th Annual Meeting, S. P. E. E. (Physics), at the 
University of California, June 24-29, 1940. 
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year general course in physics and some of the liberal arts colleges 
as well as a number of the junior colleges have changed their courses 
to meet the demands of the engineering schools. These facts do 
not suggest that changes are undesirable but question whether 
changes should be made because of these outside influences or 
whether suitable changes in the material offered without changes 
in the course set-up can be made through codperative understand- 
ing with the engineering schools. 

I have investigated the present program of a number of col- 
leges and junior colleges to see how their physics courses are 
arranged and to discover if possible the purposes behind such 
arrangements and learn what the advantages or disadvantages of 
‘such arrangements might be. I have found that there are five 
types of courses offered, four of them being general or conven- 
tional and the fifth one being heretic, if I may use the title that 
Dr. Stewart has given his course. These plans are as follows: 

1. The Two-Year Puan in which two or three divisions of the 
subject are studied each year. This plan is followed by the Uni- 
versity of California, Occidental College, California Institute of 
Technology, and mogt of the junior colleges in California. The 
reasons offered for the use of such a plan are: (a) that the subject 
matter of a general physics course has increased to such an extent 
that a substantial treatment of all of it in one year is beyond the 
realm of the average student and that the popular survey type of 
course is too superficial. (b) That because some of the engineering 
schools follow this plan other liberal arts and pre-engineering 
schools also use it. Probably most of the junior colleges have 
adopted the two year plan for this reason. (c) Some teachers feel 
that there is less wasted effort in this plan as compared to the 
others that follow. 

2. The second plan deals with a general ONE-YEAR Course (with 
suitable separation of the liberal arts, pre-medical and engineering 
students) with advanced courses in heat, light, electricity and mag- 
netism, radio and atomic physics. Such schools as Pomona College, 
La Verne College, University of Southern California, University 
of Redlands, and Pomona Junior College are following this ar- 
rangement. Arguments in favor of this plan are: (a) The stu- 
dents get a general perspective the first year and can go more 
deeply into the subjects of particular concern the following years. 
(b) This plan may eliminate time marking and lost motion par- 
ticularly in the laboratory. 

3. The third group uses the First-Year for a GENERAL COURSE 
with an INTERMEDIATE CourRsE the Seconp Year that covers the 
same field. Washington University at St. Louis uses a modifica- 
tion of this arrangement wherein the general course is given the 
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first year followed by a course in ‘‘Modern Physics’’ the second 
year. The idea of the second year is to give the students who can- 
not afford more than two years of physics an insight into what is 
going on on the frontiers of physics today. The students who go 
on the third year resume the systematic study under the title ‘‘ Ad- 
vanced General Physies.’’ The principal arguments in favor of 
this plan are: (a) the review of the material of the first year en- 
hanced by the work of the second year drives the principles of 
physics home in a more forceful manner. (b) That because of 
collateral mathematics, this plan is better balanced and less sketchy 
than the second plan mentioned previously. 

4. Tue UNIversity oF Marne PLAN shall be listed as the fourth 
one. This plan is trying out an arrangement under which the first 
year is given to all students, liberal arts, pre-medical and engi- 
neers. Common lectures are used with different laboratory ex- 
periments and problems. The second year is given to the engineers 
only and covers the same material as the first year. The advan- 
tages as offered by the University of Maine Physics Department 
are: (a) The students entering upon the second year already have 
a birds-eye view of the subject as a whole and are therefore in a 
much better position to appreciate the intermediate work. The 
students also have a better grasp of mathematics when the second 
year work comes to them. (b) The natural rivalry between the 
liberal arts students and the engineers stimulates all of the students 
and creates a high standard of work. _ 

5. The fifth plan is followed at the University of Iowa where, 
in addition to the regular one year course of physics, SPECIALIZED 
courses in the separate divisions are offered without a general 
course and without prerequisites in mathematics. Results show 
that specialized courses can be successfully taught without the pre- 
ceding general course and that the students are more interested in 
analysis than they are in a rapid review of the general field and 
thus specialized courses arouse more interest than the less pro- 
found general courses. I have introduced this idea of specialized 
courses in order that we might discuss the advisability of offering 
them in mechanics, strength of materials, heat and light to our 
engineering students without the necessity of covering many of 
the topics of a general course which may be of relatively little 
value to the engineers. 

Before opening this subject for discussion I would like to raise 
the question as to the actual purpose of a general physics course 
with the hopes that we can decide which one of the plans I have 
outlined comes nearest to meeting that purpose. 

Shall physics foster the intelligence and initiative of the student 
rather than force him to rely on his memory and mince with tech- 
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nical terminology which has become large with our great increase 
of subject matter? Should it paralyze the student’s ability to 
assimilate by offering too much material or should it consolidate 
his studies on a firm foundation and thus empower him to extend 
those studies as the need arises? 

Shall a physics course be practical? It becomes somewhat dif- 
ficult to decide what is practical in our field of physics. We might 
say that those things are practical that the student will use in his 
future life and engineering work. If this is taken as a criterion we 
might argue that the average engineer does not use much of the 
mathematics we teach him in his work. Perhaps we should say 
that the student should be taught those things whose principles he 
may use in his thinking. From this standpoint the consideration 
of the term ‘‘Practical’’ drops out of our discussion. 

Should physics teach students how to manipulate physical in- 
struments and be a course in technique or should it be taught, in 
the words of A. E. Caswell, ‘‘To give the student a vital acquaint- 
ance with the more fundamental and important phenomena of 
physics, to make him aware of the physics of the universe in which 
he lives, and shall it teach him to reason from cause to effect’’! 
If so, can these things be ages in a one year course or is a two 
year plan necessary? 

In conclusion may I say that all of these questions have been 
raised in the hopes that our. discussion of them.might eliminate 
some of the unnecessary accumulation of knowledge by the student, 
might improve our teaching methods in engineering physics, might 
impress upon the student the value of time and the mastery of the 
scientific method. Perhaps, too, our discussion might lead to the 
reorganization of our physics courses so as to make them of more 
interest and value to the engineering student. 
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Notes of interest for members of the Civil Engineering Division. 
—Editor, F. W. Srupss, Jr., Rhode Island State College, King- 
ston, R. I. 


L. G. Straus, Chairman H. E. Davis - 
M. W. Furr, Past Chairman J 

Epwarp E. Secretary 

F. W. Srusss, Jr., Editor 


IS CIVIL ENGINEERING DIFFERENT? 


By IVAN C. CRAWFORD 
Dean, College of Engineering, University of Michigan 


Wherein does the civil engineering differ from the other professional depart- 
ments composing the usual American engineering college? Are there any distin- 
guishing characteristics outside of subject matter which set this department aside by 
itself? Activities of civil engineers in registration matters and in national pro- 
fessional organizations might well cause us to consider these questions. 

Within the College. Those who have served on —— committees during 
the past few years will agree that curricula may be very good, ordinary, or poor 
regardless of whether these curricula are chemical, electrical, mechanical, or civil. 
In fact, all three grades may be found in the same college. ‘The presence of rather 
meagre laboratory facilities will not prevent a satisfactory rating, although emphasis 
on laboratory work varies considerably among departments. 

Uniformly, certain engineering departments appear to lay more stress on re- 
search work than others. Civil engineering research within university laboratories 
may not have been as extensive in recent years as research in several other depart- 
ments—but it cannot be said that civil engineering is at the lower end of the scale 
in this respect. 

The amount of enthusiasm possessed by the members of the staff is, as a rule, a 
fairly good index of the grade of teaching and research work. Occasionally a depart- 
ment suffers from the presence of a senior staff member or members who have lost 
interest in civil engineering. Even then the department may escape the classifica- 
tion of poor if there are Tatas members with ability to furnish ponycnag En- 
thusiasm for a professional field, however, is not the property of any one division. 

Teaching methods employed are not markedly different from those used in the 
other -fields. It is claimed, without substantiation by ——- evidence, that 
superior teaching ability is generally found in civil engineering staffs. 

So as we check down the list no really significant differences are found between 
these areas which compose the broad and constantly expanding field of engineering— 
that is, no differences except subject matter. Keep in mind, however, that we have 
been considering only the fraction of the area of civil engineering that exists within 
a college of engineering. 

Outside the College. Stepping cut now into the world of active practice we 
find a set of circumstances surrounding civil engineering which does in a way dis- 
tinguish it from other engineering professions. lectrical, mechanical, chemical, and 
mining engineers have to do with production and in the main are employed by busi- 
ness interests. Electrical appliances, automobiles, rubber, and lead are produced to 
be sold. Civil engineers, on the other hand, are more frequently found in the em- 
ployment of governmental bodies occupying positions with villages and counties, 
with cities and states, and in technical positions with the Federal government. The 
generalization that civil engineers are most likely found in governmental positions is 
probably true despite the fact that a large percentage of members of this group find 
employment in industry. . 

This difference in major source of employment probably causes many civils to 
view strictly professional matters through slightly colored lenses, and perhaps ac- 
counts for the more aggressive part played by them in the development of registra- 
tion laws and in the emphasis they placed on professional objectives. Without doubt 
the viewpoints stressed by the practising civil engineer are rather generally accepted 
by teachers and are transmitted to upperclass students. Here then, to a minor 
extent, the personnel of the civil engineering department may possess characteristics 
not equally shared by other departments. 
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THE T-SQUARE PAGE 


DEVOTED TO THE INTERESTS OF THE 
DIVISION OF ENGINEERING DRAWING 


A. W. LEIGHTON, Editor, Tufts College 


The Executive Committee of the Division of Engineering Drawing, to- 
gether with invited members in the mid-west, held a meeting on September 
28th to name committees and discuss plans for the year. 

The Committee has begun work on the details of a plan for a National 
Study of Engineering Drawing which will be submitted to the Division next 
June for approval. 

The Division will sponsor a Drawing Conference in one of the larger mid- 
western cities during the latter part of February at which contacts with 
industrial leaders on the one hand and with high school teachers on the other 
will be made. The general plan‘of the meeting will follow that of the mid- 
winter conference of last year. 


Committees of the Division for 1940-41: 


Executive Committee: 


R. P. Hoelscher, Division Chmn. A. L. Tobias, 4 yrs. 
C. V. Mann, Retiring Chairman. N. D. Thomas, 3 yrs. 
W. H. Seegrist, Secretary. H. C. Spencer, 2 yrs. 
F. H. Heacock, elected, 5 years. A. 8. Levens, 1 yr. 


Journal of Engineering Drawing: 
F. W. Slantz, Chairman and Editor. 
F. M. Porter, Advertising. 
R. R. Worseneroft, Subscription. 


Editor of T-Square Page: Boynton M. Green. 

Graphic Talents and Visualization Tests: C. V. Mann, Chmn., H. C. Hesse, 
W. E. Street, J. L. Hill, W. R. Graney. 

Drawing Competition: G. M. Phelps, Chairman, S. G. Hall, Fridtjof Paulsen, 
Jasper Gerardi, F. R. Finch, O. A. St. Clair. 

Historical Research Committee: J. M. Russ (drawings), Chairman, F. M. 
Porter (books), F. W. Ming (instruments). 

Committee on Applied Descriptive Geometry: A. S. Levens, Chmn., J. H. 

’ Porsch, C. H. Schumann, Jr., C. H. Springer. 

Drawing Instruments: H. M. McCully, Chairman, H. 8. Weber, F. T. Osborne, 
J. H. Butler. 

Committee on Drafting Rooms, Lighting, and Equipment: Justus Rising, 
Chairman, J. N. Arnold, 8. H. Pierce, J. O. Kraehenbuehl. 

Committee on Drafting Standards: H. H. Jordan, Chairman, A. W. Leighton, 
H. W. Miller, K. G. Shiels, O. A. St. Clair. 
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NECROLOGY 


Epwarp Peck CULVER was born at Mount Vernon, New York, 
November 4, 1892, the son of Stephen B. and Geagiem Peck Cul- 
ver, and died August 21, 1940. 

After preparation for college at the Hudson Falls High School, 
Professor Culver graduated from Union College with the degree of 
Bachelor of Engineering in 1915. After a year, 1916-1917, with 
the American Locomotive Company on problems of counter balance 
he entered the air service of the United States Army, being com- 
missioned second lieutenant on the completion of the ground school 
course at the Massachusetts Institute of Technology. His first as- 
signment was to Langley Field at Hampton, Virginia, and this was 
followed by one to Selfridge Field, Mount Clemens, Michigan. His 
special assignment to the Wright Martin factory was in connection 
with the elimination of certain service troubles with the Hispano- 
Suiza motors. 

Professor Culver was appointed instructor in civil engineering 
at Princeton University in. 1919 to give courses in mechanical en- 
gineering and drawing; in 1923 assistant professor of mechanical 
engineering; and in 1929 he was promoted to the grade of as- 
sociate professor and took complete charge of the courses in labora- 
tory, kinematics and graphic statics. 

Professor Culver acted as a consultant for experimental work 
and design on hydraulic rams at the Rife Company, on centrifugal 
pumps for the Labaweo Company, and on a special form of tester 
for brake linings for the Thermoid Company. Professor Culver 
was a member of the American Society of Mechanical Engineers, 
the Society for the Promotion of Engineering Education and the 
Society of Automotive Engineers. 
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NEW: MEMBERS 


BaveERr, JOHN V., Instructor in Civil Engineering, College of the City of New 
York, New York City. D. M. MacAlpine, Paul Hartman. 

BauMGARTEN, WILLIAM L., Assistant Professor of Architecture, North Caro- 
ina State College, Raleigh, N. C. B. R. Van Leer, J. M. Clarkson. 

Brewtey, L. V., Head, Dept. of Electrical Engineering, Lehigh University, 
Bethlehem, Pa. A. C. Callen, J. L. Beaver. 

BInDER, Raymond C., Associate Professor of Mechanical Engineering and 
Fluid Mechanics, Purdue University, Lafayette, Ind. G. A. Young, W. J. 
Cope. 

Boast, WakkEN B., Assistant Professor of Electrical Engineering, Iowa State 
College, Ames, Iowa. R. W. Ahlquist, F. H. McClain. 

BraDLey, Frank R., Assistant Professor of Engineering Shop, Oklahoma 
A. & M. College, Stillwater, Okla. V. L. Maleev, A. Naeter. 

BrapsHaw, WeELpon L., Associate Professor of Architectural Engineering, 
Texas Technological College, Lubbock, Texas. O. V. Adams, H. L. Kipp. 

Burkianp, Car E., Professor of English, University of Michigan, Ann Arbor, 
Mich. C. G. Brandes, E, L. Ericksen. 

CHAMBERLAIN, Jos. J., Assistant Professor of Civil Engineering, a of 
Dayton, Dayton, Ohio. C. J. Belz, A. R. Weber. 

CuurcH, A. H., Assistant Professor of Machine Design, New York University, 
New York. City. Re-admission. 

CLEMENT, WiLui1AM B., Instructor in Mechanical Engineering, North Carolina 
State College, Raleigh, N. C. F.C. Bragg, W. E. Adams. 

CLtements, S. Evaenes, Instructor in Electrical Engineering, University of 
Kansas, Lawrence, Kansas. L. A. Zurcher, Richard Koopman. 

Crain, RicHarp W., Instructor in Mechanical Engineering, University of 
Washington, Seattle, Wash. E. A. Loew, H. J. McIntyre. 

Cranz, Witiiam G., Assistant Professor of English, College of the City of 
New York, New York City. A. B. Newman, Frederick Kuhlen. 

Driamonp, AINstEy H., Professor and Head, Dept. of Mathematics, Oklahoma 
A. & M. College, Stillwater, Okla. V. L. Maleev, A. Naeter. 

Disque, Freprick C., Instructor in Chemistry and Mathematics, Pratt In- 
stitute, Brooklyn, N. Y. A. L. Cook, W. H. H. Cowles. 

Drew, THomaAs B., Associate Professor of Chemical Engineering, Columbia 
University, New York City. T. H. Chilton, A. P. Colburn. 

Dugsin, Frank M., Associate Professor of Physics, Oklahoma A. & M. College, 
Stillwater, Okla. V. L. Maleev, E. C. Baker. 

FarrBaANKS, Haroup V., Instructor in Chemical Engineering, University of 
Louisville, Louisville, Ky. R. C. Ernst, G. C. Williams. 

FarircLoTH, James M., Associate Professor of Civil Engineering, University of 
Alabama, University, Ala. G. J. Davis, Oscar Dahlene. 

Ferris, DeLacy F., Instructor in Mechanical Engineering, Rutgers University, 
New Brunswick, N. J. N. P. Bailey, W. C. Schulte. 

Fisuer, BeNJAMIN A., Professor of Electrical Engineering, Oklahoma A. & M. 
College, Stillwater, Okla. V. L. Maleev, A. Naeter. 

Fuanvers, Roger L., Professor of Civil Engineering, Oklahoma A. & M. Col- 

lege, Stillwater, ‘Okla. V. L. Maleev, E. E. Baker. 
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FurnscH, Haroup V., Assistant Professor of Civil Engineering, Bucknell Uni- 
versity, Lewisburg, Pa. D. M. Griffith, G. A. Irland. 

Foos, CALDWELL B., Assistant Professor of Administrative Engineering, Syra- 
cuse University, Syracuse, N. Y. Louis Mitchell, H. W. Blackburn. 

Graves, Haroip E., Assistant Professor of Chemical Engineering, Worcester 
Polytechnic Institute, Worcester, Mass. J. M. Petrie, T. H. Morgan. 

Gray, HamiItron, Assistant Professor of Civil Engineering, New York Uni- 

_ versity, New York City. H. E. Wessman, W. C. Rose. 

GLEASON, JAMES G., Instructor in Mechanical Engineering, University of 
Arkansas, Fayetteville, Ark. G. P. Stocker, R. G. Paddock. 

Grerre, C. Daz, Instructor in Engineering Drawing, University of Louisville, 
Louisville, Ky. RB. C. Ernst, H. H. Fenwick. 

Grosser, CHRISTIAN E., Instructor in Mechanical Engineering, Massachusetts 
Institute of Technology, Cambridge, Mass. C. E. Tucker, A. L. Town- 
send, 

Hatt, Howarp P., Instructor in Engineering, Northwestern Technological In- 
stitute, Evanston, Ill. J. F. Calvert, G. A. Maney. 

Hazen, Lesuie E., Head, Dept. of Agricultural Engineering, Oklahoma A. & 
M. College, Stillwater, Okla. V. L. Maleev, E. C. Baker. 

HinLyarD, LAWRENCE R., Instructor in General Engineering, Iowa State Col- 
lege, Ames, Iowa. J. C. Hempstead, H. J. Gilkey. 

Hoorrr, Wm. T., Instructor in Civil Engineering, University of Pittsburgh, 
Pittsburgh, Pa. L. C. McCandliss, R. F. Edgar. 

HuMMEL, JESSE G., Associate Professor of Mechanical Engineering, Iowa State 
College, Ames, Iowa. M. P. Cleghorn, R. E. Roudebush. 

Huntineron, Harotp A., Professor and Head, Dept. Trade and Industrial 
Education, Oklahoma A. & M. College, Stillwater, Okla. V. L. Maleev, 
A. Naeter. 

JorpAN, WILLIAM, Assistant Professor of Electrical Engineering, Newark Col- 
lege of Engineering, Newark, N. J. P. 8. Schweizer, H. F. Ritterbusch. 

Kerrru, Jesse I., Professor and Head, Dept. of Food Engineering, Oklahoma 
A. & M. College, Stillwater, Okla. V. L. Maleev, A. Naeter. 

Kine, Davip H., Instructor in General Engineering, Iowa State College, Ames, 
Iowa. F.C. Dana, J. C. Hempstead. 

Kine, Ricwarp, Instructor in Civil Engineering, University of Connecticut, 
Storrs, Conn. Dana Young, C. O. Dohrenwend. 

Knott, Horton B., Assistant Professor of English, Purdue University, La- 
fayette, Ind. H. L. Solberg, H. L. Creek. 

KrayBinL, Epwarp K., Instructor in Electrical Engineering, Duke University, 
Durham, N.C. W. H. Hall, W. J. Seeley. 

Lunpg, Orto H., Professor and Head, Dept. of Aeronautical Engineering, 
University of Alabama, University, Ala. G. J. Davis, Oscar Dahlene. 
Miter, Lynn T., Instructor in Electrical Engineering, Oklahoma A. & M. 

College, Stillwater, Okla. V. L. Maleev, A. Naeter. : 

Moutr, Roy C., Vice President, General Electric Co., Schenectady, N. Y. M. M. 
Boring, A. C. Stevens. 

NIcKOLLS, CHARLES L., Professor of Chemical Engineering, Oklahoma A. & M. 
College, Stillwater, Okla. V. L. Maleev, E. C. Baker. 

Notustine, Leo V., Instructor in Civil Engineering, Texas Technological 
College, Lubbock, Texas. H. L. Kipp, J. H. Murdough. 

Osporn, JoHN_R., Instructor in Civil Engineering, A. & M. College of Texas, 
College Station, Texas. J. T. L. McNew, M. W. Furr. 

Donatp §8., Instructor in Engineering Drawing, Wayne University, 
Detroit, Mich. R. H. Schoonover, R. T. Northrup. 
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Pickarp, Wiuuis L., Instructor in Mathematics, North Texas Agricultural 
College, Arlington, Texas. F. M. Smith, E. J. Goodheart. 

PowELL, ARNOLD F., Instructor in English, University of Alabama, University, 
Ala. G. J. Davis, Oscar Dahlene. 

RecorD, Frank A., Instructor in Electrical Engineering, Clarkson College of 
Technology, Potsdam, N. Y. H. A. Weiss, J. A. Ross. 

ReGcER, Aupra W., Instructor in Mechanical Engineering, Texas Technological 
College, Lubbock, Texas. H. L. Kipp, O. V. Adams. 

Rice, WiLu1AM H., Assistant Professor of Engineering Shops, Oklahoma A. & 
M. College, Stillwater, Okla. V. L. Maleev, A. Naeter. 

SanrorD, Cart N., Assistant Professor of Aeronautical Engineering, North 
Carolina State College, Raleigh, N. C. F. C. Brown, H. E. Satterfield. 
SarTaIN, Cart C., Instructor in Physics, University of Alabama, University, 

Ala. G. J. Davis, Oscar Dahlene. 

ScartH, VIRGIL, Associate Professor of Mechanical Engineering, Oklahoma 
A. & M. College, Stillwater, Okla. V. L. Maleev, R. G. Saxton. 

SHERWOOD, Roserr §., Instructor in Mechanical Engineering, Iowa State Col- 
lege, Ames, Iowa. M. P. Cleghorn, R. A. Higdon. 

SKELLEY, CHARLES L., Associate Editor, College Dept., The Macmillan Com- 
pany, 60 Fifth Avenue, New York City. A. S. Langsdorf, E. R. Hedrick. 

SmirH, GreorcEe E., Assistant Professor of Industrial Arts, Oklahoma A. & M. 
College, Stillwater, Okla. V.L. Maleev, E. C. Baker. 

SmirH, James H., Instructor in Electrical Engineering, University of Illinois, 
Urbana, Ill. J. O. Krathenbuehl, M. A. Faucett. 

SmitH, Orro M., Head, Chemical Engineering, Oklahoma A. & M. College, 
Stillwater, Okla. V. L. Maleev, A. Naeter. 

Soperstrom, E. D., Associate Professor of Engineering Shop, Oklahoma A. 
& M. College, Stillwater, Okla. V. L. Maleev, A. Naeter. 

SparKs, Frep W., Professor of Mathematics, Texas Technological College, 
Lubbock, Texas. H. L. Kipp, F. L. MecRee. 

STEELE, Arto L., Instructor in Mechanical Engineering, Oklahoma A. & M. 
College, Stillwater, Okla. V. L. Maleev, E. C. Baker. 

Swirt, Roy E., Instructor in Metallurgy, Louisiana State University, Univer- 
sity, La. Clair V. Mann, H. H. Armsby. 

THoman, Wm. H., Associate Professor of Civil Engineering, ccemenene: 4 of 
Colorado, Boulder, Colo. C. L. Eckel, Warren Raeder. 

THOROGOOD, BRACKETT K., Director, Franklin Union Technical Institute, Bos- 
ton, Mass. Readmission. 

Vat, CHares R., Instructor in Electrical Engineering, Duke University, Dur- 
ham, N. C. W. H. Hall, W. J. Seeley. 

Venn, Rotxio E., Assistant Professor of Mechanical Engineering, Oklahoma 
A. & M. College, Stillwater, Okla. V. L. Maleev, A. Naeter. 

Vennum, Rosert R., Instructor in Mechanical Engineering, Rutgers Univer- 
sity, New Brunswick, N. J. N. P. Bailey, W. C. Schulte. 

Watton, Ivan H., Associate Professor of English, University of Michigan, 
Ann Arbor, Mich. C. G. Brandes, E. L. Ericksen. 

Wart, Daviy M., Employment and Training Dept., Industrial Relations Divi- 
sion, Procter & Gamble Co., Ivorydale, Ohio. J. C. Whitwell, F. G. Atkin- 
son. 

Witson, Ernest D., Head, Dept. of Chemical Engineering and Chemistry, 
Worcester Polytechnic Institute, Worcester, Mass. T. H. Morgan, F. J. 
Adams. 

Wrnrrey, Rosiey, Research Associate Professor of Civil Engineering, Iowa 
State College, Ames, Iowa. J. C. Hempstead, H. J. Gilkey. 
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WotMAN, ABEL, Professor of Sanitary Engineering, The Johns Hopkins Uni- 
versity, Baltimore, Md. A. G. Christie, J. O. Geyer. 

Younc, Mitton G., Instructor in Electrical Engineering, University of Dela- 
ware, Newark, Del. R. L. Spencer, T. D. Mylrea. 

Young, Vincent W., Professor of Mechanical Engineering, Oklahoma A. & 
M. College, Stillwater, Okla. V. L. Maleev, E. C. Baker. 

ZIMMERMAN, HaybEN, Instructor in Mechanical Engineering, University of 
Alabama, University, Ala. Oscar Dahlene, G. J. Davis. 


102 new members, 10-28-40 


CORRECTION 


On page 93, October JouRNAL, the Nominating Committee con- 
sists of all Past Presidents and those members of Council whose 
terms of office expire in 1942. 


Division of Technical Institutes: John T. Faig, Chairman, Ohio 
Mechanics Institute, Cincinnati, Ohio; C. W. Banks, A. L. 
Cook, P. R. Kolbe. 
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COLLEGE NOTES 


Polytechnic Institute of Brooklyn.—Bruce D. Greenshields, 
formerly professor of engineering science at Denison University, 
and for the past three years associate professor of civil engineering 
at the College of the City of New York, has been appointed adjunct 
professor of civil engineering. 


University of Illinois—Three members of the staff of the Col- 
lege of Engineering were retired on September 1: F. R. Watson, as 
Professor of Experimental Physics, Emeritus; W. F. Schulz, as 
Associate Professor of Physics, Emeritus; and E. C. Schmidt, as 
Professor of Railway Engineering, Emeritus. On account of ill 
health, Professor Schmidt was retired before reaching the statutory 
age limit. After his retirement, the Railway Engineering Depart- 
ment was discontinued and the work in the three divisions—rail- 
way mechanical engineering, railway electrical engineering, and 
railway civil engineering—was returned to the parent departments. 

J. J. Doland, Professor of Civil Engineering, who was on sab- 
batical leave of absence last semester, resumed his work with the 
University this semester. During his leave, Professor Doland in- 
spected civil engineering work in Panama and other countries of 
Central America and throughout the greater portion of the United 
States. J. O. Kraehenbuehl, Professor of Electrical Engineering, 
who was also on leave during last semester, resumed his work here 
at the beginning of this semester. During his absence, Professor 
Kraehenbuehl spent most of his time in the Nela Park plant of the 
General Electric Company, studying in the field of illuminating 
engineering. 

W. H. Rayner, Assistant Professor of Civil Engineering, is on 
sabbatical leave this semester to study in the eastern and southern 
parts of the United States on the subject of aerial surveys. H. M. 
Mott-Smith, Associate Professor of Physics, is on sabbatical leave 
for the entire current year to study in Harvard University, Massa- 
chusetts Institute of Technology, and in various industrial plants 
on the subject of acoustics. J. H. Bartlett, Jr., Associate Professor 
of Theoretical Physics, is on leave also for the entire year for 
special study of Physics at Cornell University on a fellowship 
from the Rockefeller Foundation. 

M. R. Riddell, who is Associate Professor of Aeronautical Engi- 
neering and Assistant to the Director of the Engineering Experi- 
ment Station, and who was taken ill last spring, has practically 
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recovered and is now carrying on his usual activities at the Uni- 
versity. W. H. Severns, Professor of Mechanical Engineering, 
who also became ill during last semester, has not yet recovered to 
the point where he is able to meet his classes, although he is ma- 
terially improved. 

On September 1, H. L. Walker was made Acting Head of the 
Department of Mining and Metallurgical Engineering for the cur- 
rent year. During last year the work in the department was ad- 
ministered jointly by Professor Walker, who had charge of the 
division of metallurgy, and by Professor H. P. Nicholson, who had 
charge of the division of mining. Two promotions effective this 
year were: D. W. Kerst from Instructor in Physics to Assistant 
Professor of Physics, and A. E. Badger from Research Associate in 
Ceramic Engineering to Research Assistant Professor of Ceramic 
Engineering. 


Lehigh University.—L. V. Bewley, whose appointment as pro- 
fessor of electrical engineering and head of the Department of 
Electrical Engineering was announced in the June issue, arrived 
on the campus September 1 to take up his new duties. 

Additional appointments to the staff of the College of Engi- 
neering include Douglas E. Mode, instructor in electrical engineer- 
ing. Mr. Mode received his Bachelor’s and Master’s degrees in 
electrical engineering from the University of Pennsylvania in 1935 
and 1936 respectively. Since then he has been design engineer 
with the General Electric Company in Philadelphia and has taken 
advanced graduate work at the University of Pennsylvania. He 
is a member of Tau Beta Pi and Eta Kappa Nu. 

Frank J. Fornoff, instructor in chemistry, graduated from the 
University of Illinois in 1936 and received the degrees of Master 
of Science and Doctor of Philosophy from Ohio State University in 
1937 and 1939 respectively. Last year he was National Research 
Council Fellow in Chemistry at the University of California. He 
is a member of Phi Beta Kappa, Sigma Xi, Phi Kappa Phi, Phi 
Lambda Upsilon and Phi Eta Sigma. 

James V. Eppes, instructor in mechanical engineering, grad- 
uated at the University of Virginia in 1928 and received his M.E. 
from: Cornell in 1931. Since graduation from Cornell Mr. Eppes 
has been with the Texas Company. He is a member of Tau Beta 
Pi and Phi Kappa Phi. 

Walton Forstall, Jr., instructor in mechanical engineering, grad- 
uated at Lehigh in 1931 with the degree of B.S. in M.E. Since 
graduation he has been with the Philadelphia Gas Works Com- 
pany in various departments and has also been a member of the 
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technical staff in Physics at the Franklin Institute Museum. He 
is a member of Tau Beta Pi, Phi Beta Kappa and Pi Tau Sigma. 

John H. Frye, who has been away for the last three years doing 
advanced graduate work and research in metallurgy in England 
and America, has returned with the rank of assistant professor of 
metallurgical engineering. 

Ten additions to the staff of the Missouri School of Mines and 
Metallurgy were made during the past summer. James Ralph 
Coleman was appointed Instructor in Petroleum Engineering. He 
is a graduate in Petroleum Engineering from the University of 
Texas, and has had experience in the oil industry. He has also 
done graduate work at the University of Texas in 1939-40. 

Charles Boyd Guest was appointed Assistant Professor of Eng- 
lish. Professor Guest is a graduate in Education from the Delta 
State Teachers College at Cleveland, Mississippi, and received his 
M.S. degree in English from Alabama Polytechnic Institute in 1932. 

Robert M. Mains was appointed Instructor in Mechanies, hold- 
ing a B.S. in Civil Engineering from the University of Colorado, 
and a M.S. in Civil Engineering from the University of Illinois. 
He was for two years Research Graduate Assistant in the Engineer- 
ing Experiment Station at the University of Illinois. 

Preston E. Cloud was appointed Instructor in Geology. Dr. 
Cloud received his Ph.D. degree at Yale last spring. 

The enrollment at the School of Mines and Metallurgy this year 
reached a high of 907 students, an increase of 7 per cent over the 
same period for last year. 

Harris Hall, the new Civil Engineering Building, which has 
been under construction on the campus for the last two years, was 
completed during the summer months and is now completely oc- 
cupied, housing the departments of Civil Engineering, Mechanics 
and Biology. In addition certain space in the building has been | 
allotted to the Regional Office of the Topographic Branch of the 
U. S. Geological Survey stationed here under the direction of Cap- 
tain C. L. Sadler. 

The new Chemical Engineering Building, to house the Depart- 
ment of Chemical Engineering and Chemistry, is under construc- 
tion on the campus and will be completed some time one the 
present year. 


Oregon State College.—College enrollment, 4715, an increase 
of 3 per cent. School of Engineering enrollment 1077, an in- 
crease of 12 per cent. 

Department of Mechanical Engineering: Fanwtinent (Soph., 
Jr., Sr.) 228. 
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Staff Changes: D. Kybal added to.staff as instructor. M.S. de- 
gree from Cal. Inst. of Tech., consultant for Douglas Aircraft Cor- 
poration. 

New Equipment: A 32 HP Diesel engine, a 614 inch polariscope, 
and a 200 Kv. X-ray machine are recent additions. 

New Quarters: A new photoelastic laboratory, a new fuels and 
lubricants laboratory, and an aeronuatical laboratory equipped 
with a small wind tunnel are among the new facilities added to the 
department. 

Department of Civil Engineering: Enrollment (Soph., Jr., Sr.) 
137. 

Staff Changes: G. J. Cavanagh has been appointed instructor 
to replace R. S. Ayre who has left for Stanford to do graduate work. 
Mr. Cavanagh is a graduate of Oregon State College. 

Department of Electrical Engineering: Enrollment (Soph., Jr., 
Sr.) 130. 

Staff Changes: W. Pritchett, graduate of Oregon State, replaces 
F. W. Dickson as graduate assistant. Dickson has accepted a posi- 
tion as engineer of a radio broadcast station. 

Research: Professor E. C. Starr has completed certain phases of 
a project covering precipitation static noise interference with radio 
communication to aircraft. This work was reported at the Sum- 
mer Convention of the A. I. E. E. Professor F. A. Everest has 
completed a test procedure for electric fence units, and has pub- 
lished an engineering experiment paper on the subject. 

Chemical Engineering: Enrollment (Fr., Soph., Jr., Sr.) 150. 

Research: With the advantages of new and complete quarters 
and facilities, this department is conducting several important re- 
search projects. Among these is a method for utilizing low-grade 
chromite, especially as it occurs in the beach sands of the Pacific 
Coast. This research is in two parts, the first part being concerned 
with the previously mentioned Schulein process for the preparation 
of soluble chromates from the chromite. The second part is con- 
cerned with concentration of the chromite fraction of the beach 
sands to percentages that minimize handling costs and make ex- 
traction economical. It is felt that this project is of some im- 
portance nationally in view of the fact that chromium is one of the 
strategic minerals listed by the government and for which domestic 
supplies are limited. The research is being financed by the Martin 
Dennis Company of New Jersey. 

General Engineering (C.E., M.E., E.E. Freshmen) : Enrollment 
317 ; Industrial Arts: Enrollment 115. 

Staff Changes: K. K. Edgar has been added to the staff to re- 
place R. C. Rhynearson who has entered industrial activities. 
Edgar is a graduate of Civil Engineering at Ohio State University, 
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in 1925. He completed the Master’s degree, with a major in In- 
dustrial Engineering (same school) in 1934. Since then, Edgar 
has been a member of the staff of Industrial Engineering at Ohio 
State, with the rank of Assistant and later Instructor. He joined 
our staff here as Assistant Professor, effective in the spring term of 
last year. Edgar’s responsibilities are for the Industrial Admin- 
istration program, which is our application of Industrial Engineer- 
ing, suited particularly to Pacific Coast conditions. 

Pennsylvania State College—An all Engineering School Get 
Together, sponsored by the local A. S. M. E. and the Pennsyl- 
vania State College Branch of the S..P. E. E., was held Friday 
evening, October 4, 1940, in Room 219 Electrical Engineering 
Building, Professor F. C. Stewart presiding. 

' Dean Hammond gave an excellent talk on ‘‘The Evolution of 
Engineering Education.’’ This was followed by the election of 
officers of the Penn State Branch S. P. E. E. of the year 1940- 
1941. The following were declared elected by acclamation: 


Chairman—Professor A. L. Tobias 
Vice-Chairman—Professor F. T. Mavis 
Secretary—Professor A. H. Zerban 


The meeting was concluded with a tour of the new Electrical 
Engineering Building and with refreshments served in the Lobby 
of the new building. 

ALBert P. Secretary 
PS. 


This is probably the last communication from me as Secretary . 


of the local Branch since ‘‘I did not choose to run’’ after service as 


Secretary since first elected in 1926. 
A. P.-P. 


The University of Texas.—Since the year 1928, twenty-five 
new classroom buildings, two large (men and women) gymnasiums, 
and a large combined library-administration-language building 
have been erected on the campus of the University of Texas to 
more adequately accommodate its present day enrollment of more 
than 11,000 students, 1740 in engineering. In continuing this 
program of expansion, the Board of Regents recently (September 
1940) awarded contracts for the immediate erection of two more 
buildings to the physical plant of the College of Engineering, one 
to house the Petroleum Engineering Department, and the other 
for the Chemical Engineering Department. These buildings should 
be ready for occupancy by September 1941. 
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In general, the Petroleum Engineering building has been de- 
signed to provide for a large undergraduate enrollment as well as 
facilities for graduate and research work on a scale fitting the 
position of the University of Texas in the nation’s largest oil- 
producing state. The first floor will consist of a large general 
laboratory for undergraduate classes, a large equipment display 
and process laboratory, other smaller laboratories, such as, core 
laboratory, drilling fluid laboratory, and flow laboratory, also 
auxiliary space for repair shop and storage. The second and third 
floors will be used for natural-gas engineering laboratory, design 
room, unit-process laboratory, research laboratories, graduate semi- 
nar rooms and necessary office space. 

More than one-third of the entire space in the Chemical Engi- 
neering building will be given over to the ‘‘ Unit Operations Labora- 
tory,’’ which extends across one entire end of the building on all 
three floors. Here are to be installed large and tall (up to 45 
feet) pieces of equipment, such as: pumps and pipe lines, heat 
transfer devices, steam-jacketed kettles, evaporators, filter presses, 
autoclaves, mixers, absorber and stripping columns, fractionating 
towers, tray and rotary driers, water cooling towers, spray cham- 
bers, crushers, grinders, tube mills, air classifiers, sedimentation 
tanks, furnaces, and batch and continuous kilns. The first floor 
will also contain the senior testing-analysis laboratory, gas-analysis 
laboratory, research laboratory, machine shop and storage space. 
The second floor will have the junior fuel laboratory, laboratories 
for analytical work and research, a laboratory instruction room, 
a seminar room, main storeroom, and several offices. The third 
floor will house two unit laboratories, several research and analytical 
laboratories, two preparation rooms, a balance room, and several 
offices. 
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Illumination Engineering. Eugene W. Scuiuine, E.E., Ph.D. 
Montana State College. International Textbook Company. 
First Edition, 1940. Price: $2.75. 294 Pages. 


The fifteen chapters of this book have been apportioned so as 
to serve the two-fold purpose of a beginner’s text and a practising 
engineer’s handbook. The first chapter is introductory; while 
chapters two to five, inclusive, deal with fundamentals and might 
serve as a basic laboratory guide for work in the following subjects: 


Photometry 
Flux and candlepower calculations 
Brightness and surface sources of light 
Incandescent light sources. 


A laboratory curriculum outline is suggested in chapter fifteen for 
such work. 

Chapters six to fourteen inclusive present a summary of current 
practise in illumination design and application. The author co- 
operates in the present wide-spread effort to standardize the practise 
by including many tables and charts which have been recognized by 
the Illuminating Engineering Society. Indoor and outdoor light- 
ing design, application, equipment, and standards, as well as cer- 
tain special interests like sports lighting, gaseous and fluorescent 
lamps, are among the many subjects touched upon in these chap- 
ters. Since space does not permit the author adequate coverage 
of his many topics, he includes copious references among modern 
literature. 

In general, the book is non-mathematical; chapters three and 
four require a knowledge of simple integration for flux, candle- 
power, and light-source calculations, but only such as the most 
elementary caleulas course would provide. An excellent feature 
of the book is the many illustrations of modern equipment and ap- 
paratus incident to the present-day practise of illuminating engi- 
neering. 

D. B. CHurRcHILL 


Design of Electrical Apparatus. JoHN H. KunuMAnn. John 
Wiley & Sons, New York. 2nd ed., 1940, 506 pages. $5.00. 


The first edition of this book proved very successful as a design 
text because it was based on many years of design experience of 
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the author’s followed by a number of years of teaching experience. 
The present edition is an improvement of the first edition bringing 
the design methods for the four general classes of machines covered, 
D.C. machines, synchronous machines, induction motors, and trans- 
formers, up-to-date. 

This text is intended for courses where complete designs on 
paper are undertaken by the student. With the limited amount of 
time allotted to most electrical design courses, careful supervision 
is required with the work carried out in definite stages, so that the 
student can be expected, unless extra time is allowed, to complete 
his design the first time that he carries it through. While very 
comprehensive sample designs are given in the text, there are no 
design problems. Due to the excellent arrangement of the text a 
set of suggested designs for each section could be arranged in the 
form of continued problems with each problem calling for only that 
portion of a given design covered by a chapter in the text. Work- 
ing up an answer book for such a set of problems would be very 
difficult but could be done by selecting say five options for each 
design. A set of problems and answer book for use with this text 
would be a great aid to the instructor and would materially im- 
prove teaching procedure in electrical design courses. 

The largest portion of the work of most engineering depart- 
ments is design with standard parts. Much of this is a rather 
curtailed type of design which can be classified as purely com- 
mercial work consisting of handling the large percentage of orders 
and quotations which are similar to but cannot be filled from the 
standard lines listed in the catalog. Most engineering graduates 
starting in design departments do commercial work where stand- 
ard parts are used down to the last possible detail. In this type 
of work, guarantees are often met by modifying as little as possi- 
ble some previous design on which test data is available. For 
those electrical engineering students who will later do commercial 
work in design departments, for those who will be connected with 
sales work of manufacturing companies, and for those who will be 
connected with operating companies, a course in design funda- 
mentals as given in this text can be of great value. 

When a design has been carefully carried through following the 
method of this text, it can be expected that the predicted perform- 
ance will be reasonably near the performance which would be 
obtained if the machine were constructed and tested. This text is 
therefore a book which will prove of value to the electrical de- 
signer in actual design work. 
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Principles of Direct-Current Machinery. A. 8S. Lanasporr. Me- 
Graw-Hill Book Co., New York. 5th ed., 1940. $5.50. 


This well-known text has received an extensive improvement in 
this edition. There are now five preliminary chapters on D.C. 
circuits, magnetism, electromagnetism, electrostatics, and systems 
of electrical units, covering 264 pages, which is sufficient for a 
semester course introductory to the study of D.C. machinery. 

Starting with chapter VI, page 265, the entire remainder of the 
book through page 704 discusses the elementary constructional fea- 
tures and the operating characteristics of D.C. generators and 
motors. The treatment is the same as in previous editions but 
greater unity has been obtained by minor rearrangements and 
partial rewriting of some chapters. The mathematical analysis of 
commutation has been discarded, except in a limited section at the 
end of the chapter, for a definitely improved, non-mathematical 
treatment. The treatment of D.C. machinery as given in this text 
is now largely non-mathematical throughout, which has improved 
the uniformity and quality of the book. 

Previous editions of this text have proven very satisfactory in 
class work and this edition should meet the needs of many junior 
electrical engineering courses in D.C. machinery even better than 
previous editions have. 

A new set of problems is included at the end of the book. There 
are 142 problems for the first five chapters and 83 for the eight 
chapters on D.C. machinery. 


Electric Circuits, by Electrical Engineering Staff of Massachusetts 
Institute of Technology. John Wiley & Sons, N. Y. Ist ed, 
1940. $7.50. 


Chapter I, the derivation and evaluation of circuit parameters, 
includes 120 pages and is largely a description of lumped circuit 
parameters including their determination from field theory and the 
practical forms they assume such as units of resistance, capacitance, 
self-inductance, and mutual-inductance. Starting with the line 
and surface integrals of field theory’ has advantages in instruction 
since the circuit parameters follow naturally from the configura- 
tions producing the fields or the current distribution. "When he 
understands the derived nature of the parameters, it is easier for 
the student to visualize the application of laws of equilibrium to 
networks. 

Nine chapters, pages 121 to 514, cover in a very complete man- 
ner the elementary steady-state and transient analysis of D.C. and 
single phase A,C. linear circuits with lumped parameters. The 
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problems include a wide selection of different types of circuits 
including network and bridge circuits within the practical range 
of analytical solution. The use of the Network Analyzer is dis- 
eussed for the steady-state solution of networks of complexity be- 
yond the practical range of solution by determinants. 

In the two chapters, 95 pages, allotted to polyphase ‘systems 
and elementary theory of symmetrical components, the emphasis is 
placed nearly 100 per cent on three-phase circuits giving an ex- 
cellent introduction to the subject as applied in power generation 
and distribution. The selection of problems includes 22 on bal- 
anced circuits and 10 on unbalanced circuits. 

The last two chapters, including 113 pages, cover electrome- 
chanically coupled systems and transients in nonlinear circuits. 
Both chapters are well supplied with problems, particularly of 
the type of frequent occurrence in communications. 

The text considers lumped parameters only and does not in- 
elude distributed parameters. 

The book should be of particular value where a carefully co- 
ordinated laboratory course in circuits with lumped parameters 
were carried on simultaneously. The laboratory should be equipped 
with Bridges and instruments, representative circuit equipment, 
oscillograph facilities, and, if possible, a Network Analyzer so that 
problems studied in class could be set up and solved experimentally 
for their steady-state solutions. 

To completely cover this text would require a five hour course 
for one year including an associated laboratory course. In view 
of the present tendency to organize electrical engineering curricu- 


‘lums following a definite sequence of major courses from the sopho- 


more through the senior year, this text which is intended to fit 
into a sequence is definitely a contribution to the progress of engi- 
neering education. Unquestionably, because of its breadth and 
unity, it will point the way toward the reduction of the present 
large number of small major courses in many curriculums into a 
few carefully organized major courses which will definitely be to 
the benefit of the electrical engineering student. 
Bertram K. Hovey 


Electric Circuit and Machine Experiments. FrepErRIckK W. HEHRE 
AND J. ArTHUR BauMrorD. New York: John Wiley & Sons, 
Inc. 17 Chapters, 279 pages. Price $2.00. 


From the list of laboratory tests available for teaching elec- 
trical engineering subjects, the authors of this laboratory manual 
have selected a series of tests which are especially well suited for 
non-electrical] students. The series includes a sufficient number of 
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tests for elementary work in electrical engineering and a generous 
supply of tests for the non-electrical juniors and seniors. 

Many of the experiments are accompanied with suggested ref. 
erences, ‘‘hook-ups,’’ calculation methods and questions. A mini- 
mum of supplementary instructions seems necessary for the sug- 
gested laboratory work. 

This publication has more complete instructions than most 
mimeographed sheets; hence, it should help to give the student a 
better understanding of what is to be done and the results expected. 
It is divided into seventeen chapters covering the standard courses 
in electrical engineering including temperature tests, electron tubes 
and illumination. 

Plenty of diagrams and illustrative material makes this labora- 
tory manual particularly attractive to laboratory teachers of non- 


electrical students. 
R. C. GorHAM 


FIFTH EDITION OF “WHO’S WHO IN ENGINEERING” 


Engineers throughout the country will soon receive material, 
questionnaires, and previously printed records bearing on the new 
(5th) edition of ‘‘Who’s Who in Engineering.’’ This work is 
being revised under the editorship of W. 8S. Downs, with qualifica- 
tions established by a committee of the engineering profession, 
composed as follows: Andrey A. Potter, chairman, Purdue Uni- 
versity ; Col. L. B. Lent, vice-chairman, executive secretary, Ameri 
ean Engineering Council; F. L. Bishop, secretary, Society for 
Promotion of Engineering Education; C. E. Davies, secretary, The 
American Society of Mechanical Engineers; H. H. Henline, secre- 
tary, American Institute of Electrical Engineers; T. Keith Legaré, 
secretary, National Council State Boards of Engineering Exami- 
ners; A. B. Parsons, secretary, American Institute of Mining and 
Metallurgical Engineers; George T. Seabury, secretary, American 
Society of Civil Engineers; Stephen L. Tyler, secretary, American 
Institute of Chemical Engineers; John A. C. Warner, secretary 
and general manager, Society of Automotive Engineers. 
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IT'S PRACTICALLY 
PERFECT, 


SUPER STREAMLINING 


N this modern age practically every 

means of transportation is streamlined— 
automobiles, airplanes, trains, and even baby 
carriages. The closest approach to perfect 
streamlining, however, is probably not found 
in any one of the foregoing but in a General 
Electric steam turbine, where nozzles must 
be designed to direct steam at the buckets at 
just the right angle. 
G-E engineers have streamlined turbine noz- 
zles to a point where they absorb less than 
two per cent of the velocity energy of steam 
traveling through them. Working with 
models, engineers about 20 years ago found 
they could feel low-pressure spots in an air 
stream blown through nozzle sections. Liter- 
ally and figuratively they were “‘putting the 
finger” on streamlining deficiencies. Now, in 
a special laboratory, air is forced through 
model nozzles at a terrific speed (more than 
700 miles an hour) while mechanical “fingers” 
feel for points of eddy or friction loss, and 
an automatic machine records the results. 
These “streamline”’ tests, conducted by young 
student engineers “on Test” under the 
direction of experienced engineers, give 


records of inestimable value in the constant 
search for new ways to build more efficient 
turbines. 


SIX VOICES 


EOPLE who have qualms about broad- 

casting probably woukd have passed right 
out if they had been in the shoes of George 
A. Mead, N. Y. State Commander of the 
American Legion, when he broadcasted re- 
cently from General Electric’s television 
studios at Schenectady, N. Y. 


For the first time in history a voice was 
carried over every practical means of voice 
communication. Mead’s talk, in addition to 
going out on the ultra-short-wave band ac- 
companying the picture on. television, was 
simultaneously carried by WGY on long-wave 
radio, WGEO on short-wave, W2XOY on 
frequency modulation, and by light beam 
and ordinary telephone. In all, six distinct 
frequency bands carried his words to the four 
corners of the earth. 


Directors of this unusual broadcast were John 
Sheehan, Union, ’25, manager of G-E short- 
wave broadcasting, and J. G. T. Gilmour, 
Union, ’27, program manager of G.E.’s tele- 
vision station, W2XB. 
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A COMPLETE 
PRINTING 
SERVE . . 


GoopD PRINTING does not 


just happen; it is the result of careful planning. 


The knowledge of our craftsmen, who for 


many years have been handling details of 


composition, printing and binding, is at your 


disposal. For over sixty years we have been 


printers of scientific and technical journals, 


books, theses, dissertations and works in foreign 


languages. Consult us about your next job. 


PRINTERS OF THE 
JOURNAL OF ENGINEERING EDUCATION 


LANCASTER PRESS, Inc. 


PRINTERS . BINDERS . ELECTROTYPERS 


ESTABLISHED 1877 LANCASTER, PA. 
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PROMOTION OF 
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Four Valuable Textbooks 


In Today’s Emphasis On 


INDUSTRIAL PRODUCTION 


— In its FOURTH PRINTING — In GREAT DEMAND — 


ENGINEERING PRINCIPLES 
ano PROCESSES 


by Wm. H. Clapp — D. S. Clark 
California Institute of Technology 


Adopted for use of engineering students in 37 colleges and universi- 
ties, including Case School, University of California, California Institute 
of Technology, Cornell University, University of Minnesota, United 
States Military and Naval Academies, University of Iowa, Alabama Poly- 
technic Institute, Columbia University and Nerthwestern University. 


543 PAGES $4.50 


FACTORY PATTERN 
EQUIPMENT DESIGN 


J. W. Roe—C. W. Lytle B. R. Hall—H. E. Kiley 
517 PAGES $4.00 193 PAGES $2.00 


ENGINEERING DRAWING 
PRACTICE and THEORY 


I. N. Carter, Associate Professor of Civil Engineering, 
University of Idaho 


264 PAGES $2.50 


Engineering Drawing Problems, Book I, 100 plates, $1.25. 
IN PREPARATION: Book II, Engineering Drawing Problems. 


Send for an Examination Copy on Approval 


INTERNATIONAL TEXTBOOK COMPANY 


SCRANTON, PENNSYLVANIA 
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